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PREFACE 


S elected Water Resources Abstracts, a monthly 
journal, includes abstracts of current and earlier 
pertinent monographs, journal articles, reports, and 
other publication formats. These documents cover 
water resources as treated in the life, physical, and 
social sciences and the related engineering and legal 
aspects of the characteristics, supply condition, con- 
servation, control, use, or management of water 
resources. Each abstract includes a full bibliographic 
citation and a set of descriptors which are listed in 
the Water Resources Thesaurus. The abstract 
entries are classified into 10 fields and 60 groups 
similar to the water resources research categories 
established by the Committee on Water Resources 
Research of the then Federal Council for Science and 
Technology. 


Selected Water Resources Abstracts is designed 
to serve the scientific and technical information needs 
of scientists, engineers, and managers as one of 


several services of the Water Resources Scientific 
Information Center. The cumulative SWRA file from 
1968 and monthly updates are available also in 
magnetic tape through lease from NTIS. 


THE WATER RESOURCES SCIENTIFIC INFOR- 
MATION CENTER DOES NOT PROVIDE COPIES OF 
DOCUMENTS ABSTRACTED IN THIS JOURNAL. 
Sufficient bibliographic information is given to en- 
able readers to order the desired documents from 
local libraries or other sources. 


Comments and suggestions concerning the contents 
and arrangement of this bulletin are welcome. 


Water Resources Scientific 
Information Center 
U.S. Geological Survey 
MS 425 National Center 
Reston, VA 22092 
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SELECTED WATER RESOURCES ABSTRACTS 


1. NATURE OF WATER 


1B. Aqueous Solutions and 
Suspensions 


ANION EXCLUSION DURING TRANSPORT 

THROUGH THE UNSATURATED ZONE, 

Weizmann Inst. of = Rehovoth (Israel). 
a ham leone hic Field 2G. 
~ peeety graphic entry see 

wat 


APPLICATION OF REVERSE-PHASE H.P.L.C. 
FOR THE DETERMINATION OF PARTITION 


COEFFICIENTS, 
Shell Internationale Research Maatschappij N.V., 
Pe ay we Feld A 
or te) entry see q 
wus 


2. WATER CYCLE 
2A. General 


REVIEW OF RELATIONSHIPS BETWEEN 
preg rer FACTORS AND HYDROLOGI- 


et Technique 
Outre-Mer, sautieameed a Lab. d’Hydrologie. 
P. L. Dubreuil. 
Journal of Hydrology JHYDA/7, Vol. 87, = ” 
p 201-222, October 30, 1986. 1 fig, 8 tab, 3 


Psa owl *Reviews, *Tropical hydrology, 

*Geop Mp oc ene P *Tropic 
ann “tan i gions, *Rainfall-runoff relation- 

din Catchment yrernd Runoff volume, Flood 

peak, Floods, Soil-water-plant relationships, Drain 

age area. 


The hydrological behavior of catchments of differ- 
ent sizes and in various environments was ex- 
plained through geophysical factors that distin- 
guish them. In this review an inventory was 
ag of the research work of French a 
: regions over the last 30 years. ry 
hydrological studies were carried out for different 
wih runot volumes, food: peaks and fod They dealt 
with — ae ore gr , 
terns. it geop! factors 
were identified, ple ey their influence upon hydrolo- 
gical characteristics were determined. for- 
mulae pr relationships were suggested. Key roles 
were played by: soil-vegetation complex, 
which affects rainfall-runoff transformation; and 
the drainage area and the slope index, which affect 
nearly all the hydrological parameters. An analysis 
of various ranges of catchment sizes was made in 
order to better understand the effects of geophysi- 
cal factors upon hydrological p! the 
change in size alters the nature or the intensity of 
these effects. (Author’s abstract) 
W87-04394 


NONISOTHERMAL EMISSIVITY AND 
Sal FORMULATION FOR WATER 


'APOR, 
National Center for Atmospheric Research, Boul- 


der, CO. 

Vv. and P. Downey. 

Journal of Geophysical ; oe A (@) JGRDE3, 
Vol. 91, No. 8, p 8649-8666, July 20, 1986. 16 fig, 4 
tab, 27 ref, append. NASA Grant L9477B. 


Descriptors: *Model studies, *Water v: 

pop *Absorptivity, , *Troposphere, * a 
s—— studies, Stratosp! 

Planck function, Transfer equations. 


Nonisothermal H2O0 — (®) and 

ity (A) formulations for the Saree 

stratosphere are introduced. The 

fects aise from the wavelength integration of the 
Planck function, evaluated at the emitting level 

temperature Ne Pm with the monochromatic absorp- 

tion evaluated at the temperature of the absorbing 


Ly Ye Redacvt dhe ne ht ew yc oF 
K in the atmosphere. A nonisothermal emissivi- 
by the mon- 

er equation for a 

here was formulated. The 


; atmosp! 
new formulations employ continuous anal ex- 


eS 2S eee following 
radiati 3 asymptotic proper- 
pathlengths; temperature 
parameters; 


regions, emissivity approach itself intro- 
duces less than a 1% error in the fluxes. It was 
shown that emissivities, fluxes, and cooli — 


the spectral resolution adopted in ty 

yy computing transmittances. Thus the 
spectral resolution in the narrow-band model is an 
arbitrary Furthermore, by comparing 
the narrow-band model fluxes with line-by-line 
(LBL) calculations it was concluded that the Som 
resolution model underestimates ity due to 
inadequate treatment of the far opacity of 
lines. A simple See a was em- 
ployed in emissivity sc’ to bring the 
— i emissivity scheme into ex- 
cellent agreement with available state-of-the-art 
i calculations. (Author’s abstract) 


HYDROME- 


GENERALIZED STOCHASTIC 
TEOROLOGICAL MODEL FOR FLOOD AND 
IRECASTIN' 


FLASH-FLOOD FO iG: 1. FORMULA- 
TION, 


—_ Univ., Iowa City. Dept. of Civil and Envi- 
For pri bibliographic entry see Field 2E. 
Werosses _ - 


GENERALIZED STOCHASTIC HYDROME- 
TEOROLOGICAL MODEL FOR FLOOD AND 
FLASH-FLOOD FORECASTING: 2. CASE 


STUDIES, 
Iowa Univ., Iowa City. Dept. of Civil and Envi- 
For pris primary bliogres hic Field 2B. 

‘or entry see 

87-04969 


par MODEL FOR SPATIAL-TEMPORAL 


‘OCESSES, 
Stanford Univ., CA. Dept. of Statistics. 
= — 


ter Resources Research beng > 22, 
No 3, p 2107-2110, December 1986. 5 “ae 
append. 


Descriptors: *Statistical methods, *Mathematical 
models, *Model studies, *Kriging, *Networks, 
Prediction, Spatial variation, Temporal variation. 


A spatial-temporal process observed at a fixed 
satnads of diab-ak aamiae of eaniiiin ite 
was modeled as the sum of a random field fixed in 
time plus a second independent random field that 


i aaeeee wy gen It was as- 
sumed that aes of his cond ed field taken at two 


sng acto of predetn fh berg 
in time in the over a 
cig ity of the makes it ue en lica- 
ble in many situations. For example, the of 
spatial-tem interactions makes the model inap- 
=> many daily and weekly data sets. 

complex models, are needed in these situa- 
tions. (Alexander-PTT) 


W87-04970 


APPLIED CARRYING CAPACITY CONCEPT 


Univ., Taich (Taiwan). 
= Inst. ru Urban sing 


<a bibliographic entry see Field 4A. 


2B. Precipitation 


EXPERIMENTAL MONTHLY LONG-RANGE 
FORECASTS FOR THE UNITED KINGDOM: 
PART I. DESCRIPTION OF THE FORECAST- 


Magazine, Vol. 115, No. 1371, 
beter yo oop 12 fig, 15 ref. 


tinued in 1981 are described. 
rize the major changes in rocedure and technique 
that have occurred since public service ceased, 
oo be yk ag ad of gy men ideas 
currently long-range forecasting re- 
search. The potential value of long-range forecasts, 
structure of the monthly forecasts (illustrated with 
February 1986, one of the coldest Februarys on 
record), techniques used to make the forecast (sta- 
tistical techniques for ate wp erage pressure 
at mean _—s level — and Fa anna = 
niques in time -range ——— 
derivation of district temperature and rainfall fore- 
— _— forecasts (Rochester-PTT) 


RAIN-INDUCED DISPERSAL IN PUCCINIA 

ARACHIDIS, STUDIED BY MEANS OF A 
‘ALL SIMULA’ 

Office de la Recherche Scientifique et Technique 

Outre-Mer, Abidjan (Ivory Coast). Lab. de Phyto- 


urnal of Plant Physiology 
ae Vol. 92, No. 4, p 163-174, 1986. 2 fig, 4 


Descriptors: *Simulated rainfall, *Plant diseases, 
*Groundnuts, *Peanuts, *Rainfall nn *Puc- 
cinia arachidis, *Spore dispersal, Lesion scales, 
Canopy. 


A rainfall simulator was used 


emcee pole ; 
Su ignesonmme al Gotaden' Oe Conley os 
strongly reduced by rain. The present results indi- 
cate that light rain showers may promote disease 
whereas heavy showers may inhibit it. 
(Author’s abstract) 
W87-04387 


INTERCEPTION OF RAINFALL IN A HEDGE- 
ROW APPLE O 


ORCHARD, 
po Univ. (England). Dept. of Agricultural Sci- 
RA. Calheiros de and 


Miranda, and D. R. Butler. 
Journal of Hydrology JHYDA7, Vol. 87, = 3/4, 
p 245-253, October 30, 1986. 5 fig, 2 tab, 2 7 ref. 





Field 2—WATER CYCLE 
Group 2B—Precipitation 


s: *Rainfall ag *Mathematical 

le orchards, ughfall, *Stem- 

fw, = *Canopy, owl a 
mag ee capacity, Foliage densi 


Measurements were made of incident rainfall 
per, de the summer of 1980 in a orchard 
Cox’s le trees at 
Ashton Ra 4 cae, niversity of Brinct 
Throughfall and stemflow under the crowns of 
apple trees were also presented for the 3-month 
The variability of throughfall under a 
equations to estimate interception loss, 
and stemflow from incident rainfall were given. 


NORTHERN TUNISIA, 
Lund Univ. (Sweden). Dept. of Water Resources 


tsson, and J. Niemczynowicz. 
keuta Hydrology JHYDA7, Vol. 87, No. 3/4, 
p 285-298, October 30, 1986. 7 fig, 2 tab, 15 ref. 


“Se prt, Teper *Urban hydrology, 
ata variability, “Urban pl eet *Rain- 


it is essential to 

have know! of the magnitude of the spatial 
variability of high-intensive rainstorms. Most 
of the oes of Bo germina rainfall, conducted 
Smif cmos ears, concerned regions with a 
h Fame Sill the largest temporal and spa- 
tial variations in rainfall are to be found in arid and 
aon regions. Findings regarding rainfall vari- 
ability, observed in a small catchment in northern 
Tunisia during a 2 year period, were presented. 
Point and areal intensities were presented for the 
ten most high-intensive storms observed. Storm- 
centered areal reduction factors were calculated 
for different durations and areas. (Author’s ab- 


stract) 
W87-04400 


EFFECT OF SIMULATED ACID PRECIPITA- 
TION ON SOIL MICROBIAL ACTIVITY IN A 
TYPIC QUARTZIPSAMMENT, 

Florida Univ., Gainesville. Dept. of Soil Science. 
For primary bibliographic entry see Field 5C. 
W87-04450 


EMPIRICAL RELATION BETWEEN SUL- 
PHUR DIOXIDE EMISSIONS AND ACID DEP- 
OSITION DERIVED FROM MONTHLY DATA, 
yy ge Defense Fund, New York. 

Nature ATUAS, ¥ Vol. 23, ee 6085, p 245-247, 
September 18, 1986. 2 fig, 2 tab, 13 ref. 


: “Sulfur dioxide, *Water _poliation 
sources, *Weather data collections, *Acid 
SS ee s ere, Weather, * 
i precipitation, of pollutants, *Air 
pollution. = *Rainfall, *Atmospheric physics, *Sulfur 
Pyeng gg 

lysis, ition, Mon’ 

distribution. , 


ean hie Piet 
precipitation sulfate concentrations at distant re- 
—ss investigated to provide insight into the 
lectiveness of potential acid: ition reduction 
See 2 emissions from 
fen ar mn United States, 
cape iapanaiag = epat te 

ity to study the 


at a Mountain 
be mck of annual-average 
data is extended ro examining monthly sulfate 


concentration and emission data for 1980-84. 
Monthly data are shown to be consistent with a 
linear relation between emissions and concentra- 
tion, possessing the expected properties of a 
source-receptor relation. Concentration changes 
are predicted from the addition of a new smelter at 
Nacozari, Mexico, expected to be the second-larg- 
est source of SO2 in North America. (Author’s 


abstract) 
W87-04471 


UNRAVELLING A CENTURY OF ACID POL- 
LUTION, 


, 
For primary bibliographic entry see Field 5B. 
W87-04473 


CELLULAR READJUSTMENT on a 
SEEDLINGS TO SIMULATED A\ 

Lancaster Univ., Bailrigg (Easing E Dept. a Bio- 
logical Sciences. 

For Eg bibliographic entry see Field 5C. 


ABNORMAL POLARITY OF THUNDER- 
CLOUDS GROWN FROM NEGATIVELY 
CHARGED AIR, 

New Mexico Inst. of Mining and Technology, 


Socorro. 

C. B. Moore, B. Vonnegut, T. D. Rolan, J. W. 
Cobb, and D. N. Holden. 

Science SCIBAS, Vol. 233, No. 4771, p 1413-1416, 
— 26, 1986. 2 fig, 27 ref. NFS Grant 


Descriptors: *Polarity, *Clouds, *Weather, 
*Lightning, *Electrical studies, *Thunderclouds, 
*Thunderstorms, *Atmospheric physics, Optical 
properties, Storms. 


Experiments were carried out in New Mexico to 
determine whether the electrification processes 
that lead to the formation of lightning in clouds are 
influenced by the polarity of the charges in the air 
from which the clouds grow. The normal, positive 
space = the sub-cloud air was reversed by 
negative charge released from an electrified wire 
suspended across a two-kilometer-wide canyon. 
On more than four occasions when the clouds over 
the wire grew and became electrified, they were of 
abnormal polarity with dominant positive charges 
instead of the usual negative charges in the lower 
part of the cloud. The formation of these abnor- 
mally electrified clouds suggests that the electrifi- 
cation process in thunderclouds can be initiated 
and its polarity determined by the small charges 
that are present in the atmosphere. (Author’s ab- 


stract) 
W87-04476 


ACID RAIN: NEW FEARS PROMPTED 
CLEANUP. 


For primary bibliographic entry see Field 5B. 
W87-04477 


POLLUTED RAIN FALLS IN SPAIN, 
For primary bibliographic entry see Field SC. 
'W87-04478 


UND SAUREM NEBEL AUF FROSTHAERTE, 
ERNAEHRUNGSZUSTAND UND BIOMASS- 
PRODUKTION JUNGER FICHTEN (PICEA 
ABIES (L.) KARST)), 

Munich Univ. (Germany, F.R.). Inst. fuer Syste- 
matische Botanik. 

For primary bibliographic entry see Field 5C. 
'W87-04489 


RESPONSE OF THE ROOT SYSTEM OF 
PICEA ABIES (L.) KARST TO FERTILIZER AP- 


PLICATION AND FUMIGATION OF 


DES — MIT OZON UND SAUREM 
Munich Univ. (Germany, F.R.). Inst. fuer Syste- 
matische Botanik. 

For Pod oye bibliog: aphic entry see Field SC. 


EFFECTS OF OZONE AND ACID MIST ON 

THE EPICUTICULAR WAX IN THE ao 

TAL ANTECHAMBER OF NEEDLES 

PICEA ABIES (L.) KARST (EINFLUSS VON 

OZON UND SAUREM NEBEL AUF DIE 

STRUKTUR DER STOMATAEREN WACHSP- 
NADELN VON PICEA 


Technische Univ. Muenchen (Germany, F.R.). 
Lehrstuhl fuer Botanik. 

For primary bibliographic entry see Field 5C. 
W87-04491 


INFLUENCE OF 


THETIC PARAMETERS AND 

pana nd OF PICEA ABIES (L.) KARST 
(EINFLUSS MINERALSTOFFERNAEH- 
RUNG, OZON. UND SAUREM NEBEL 4 
PHOTOSYNTHESE-PARAMETER UND STO- 
MATAERE LEITFAEHIGKEIT VON PICES 
ABIEA (L.) KARST), 

Technische Univ. ‘Muenchen (Germany, F.R.). 
Lehrstuhl fuer Ph: 

For primary bibliographic entry see Field 5C. 
W87-04492 


NUTRITION, OZONE 
CONTENTS 


DRATEN IN NADELN VON PICEA ABIES .) 
KARST), 


Technische = Muenchen (Germany, F.R.). 
Lehrstuhl fuer Bo 

For primary bibliographic entry see Field SC. 
W87-04493 


EFFECT OF MINERAL NUTRITION, OZONE 
AND ACID MIST ON PEROXIDASE ACTIVITY 
IN NEEDLES OF NORWAY SPRUCE, PICEA 
ABIES (L.) KARST (EINFLUSS VON MINER- 
ALSTOFFERNAEHRUNG, OZON UND 
SAUREM NEBEL AUF PEROXIDASE-AKTIVI- 
TAETEN IN FICHTENNADELN, PICEA ABIES 
(L.) KARST), 

Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen, Neuherberg (Germany, F.R.). 
Inst. fuer Toxikologie und Biochemie. 

For primary bibliographic entry see Field 5C. 
W87-04494 


INFLUENCE OF MINERAL NUTRITION, 
OZONE AND ACID FOG ON ABSCISIC ACID 
AND INDOLE ACETIC ACID IN NEEDLES OF 
PICEA ABIES (L.) KARST (EINFLUSS VON 
MINERALSTOFFERNAEHRUNG, OZON UND 
SAUREM NEBEL AUF epee IGSAEURE 
UND ABSCISINSAEURE IN NADELN VON 
PICEA ABIES p dueg KARST), 

Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen, Neuherberg (Germany, F.R.). 
For primary bibliographic entry see Field 5C. 
W87-04495 


INFLUENCE OF MINERAL NUTRITION, 
OZONE AND ACID MIST ON THE MONO- 


IFFERNAEHRUNG, OZON 





SAUREM NEBEL AUF DAS MONOTERPEN- 
MUSTER DER NADELN VON PICEA ABIES 


KARST), 
Technische Univ. Muenchen (Germany, F.R.). 
Lehrstuhl fuer Botanik. 
alee’ bibliographic entry see Field 5A. 


INFLUENCE OF MINERAL NUTRITION, 
OZONE, AND ACID MIST ON THE CONTENT 
OF THE FUNGITOXIC COMPOUND P-HY- 
DROXYACETOPHENONE IN SPRUCE NEE- 


DROXY-ACETOPHENON 
DELN (PICEA ABIES (L.) KARST)), 
Technische Univ. Muenchen — F.R.). 
bor bon vittioons hic ee Field SC. 
entry see 
we vd penn: y grap ae 


CONTENTS OF CHLORO! AND 
ANTIOXIDANTS ASCORBIC ACID, 
TATHION AND TOCOPHEROL IN 
I dL.) AS A 

FUNCTION MINERAL NUTRITION, 
OZONE, AND ACID MIST (GEHALTE AN 
CHLOROPHYLL UND ANTIOXIDAN- 

ASCORBAT, GLUTATHION UND TO- 
COPHEROL IN FICHTENNADELN (PICEA 
ABIES (L.) KARST) IN ABHAENGIGKEIT VON 
MINERALSTOFFERNAEHR' OZON UND 
SAI NEBEL), 
Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen, Neuherberg (Germany, F.R.). 
Inst. fuer Toxikologie und pom Bang 
For Sen oni bibliographic entry see Field 5C. 


THE 
GLU- 
SPRUCE 


INVESTIGATIONS ge THE EFFECTS OF 
ACID DEPOSITION AND COMPENSATIVE 
LIMING IN THE FOREST OBJECTIVES IN- 
STALLATION AND HITHERTO REALIZA- 
TION OF THE FIELD EXPERIMENT HOEGL- 
WALD INCLUSIVE ACCOMPANYING INVES- 
TIGATIONS UTERSUCHUNGEN UEBER DIE 
AUSWIRKUNGEN DES SAUREN REGENS 
DER KOMPENSATORISCHEN KAL- 


SUCHUNGEN), 
Bp ere vy Me Univ. Muenchen (Germany, F.R.). 
fuer Bodenkunde. 
For primary bibliographic entry see Field 5C. 


EFFECT OF ARTIFICIAL ACID RAIN ON THE 
DEVELOPMENT OF FINE-ROOTS AND MY 
CORRHIZAE OF NORWAY SPRUCE IN. 
FLUSS VON SAURER BEREGNUNG UND 
KALKUNG AUF DIE BIOMASSE UND MY- 
CORRHIZIERUNG DER FEINWURZELN VON 
FICHTEN), 

ae Univ. (Germany, F.R.). Lehrstuhl fuer 


For primary re entry see Field 5C. 


BEREGNUNG), 
i Univ. _ F.R.). Inst. fuer Syste- 
Fer prinary bibliographic entry see Field 5C. 


IF SIMULATED ACID RAIN AND 
LIMING ON NEMATODES (EINFLUSS DER 
KALKUN' 


SAUREN BEREGNUNG UND IG AUF 
DIE NEMATODENFAUNA), 


Munich Univ. (Germany, F.R.). Zoo 


i Inst. 
For pri bibliographic entry see Field 5C. 
W8704507 - 


EFFECTS OF EXPERIMENTAL ACID PRE- 
CIPITATION AND LIMING ON VIGOR, SPE- 
ABUNDANCE, AND MINERAL NUTRI- 
TION OF GROUND VEGETATION IN A 
NORWAY SPRUCE STAND (A) 

VON SAURER BEREGNUNG UND KALKUNG 
AUF DIE VITALITAET, iG- 
KEIT UND NAEHRSTOFFVERSORGUNG DER 
ama EINES FICHTENBES- 
be lee og Univ. (Germany, F.R.). Lehrstuhl fuer 

wala For primary bibliographic entry see Field 5C. 


SYNOPTICAL DISCUSSION OF RESULTS OF 
FIELD EXPERIMENTS ON ey INFLUENCE 
OF ACID DEPOSITION AND LIMING IN 
STANDS OF NORWAY SPRUCE (PICEA ABIES 
(L.) KARST (ZUSAMMENFASSENDE DISKUS- 
SION DER ERGEBNISSE AUS EXPERIMEN- 
TELLEN FREILAND-UNTERSUCHUNGEN 
UEBER DEN EINFLUSS VON SAUREN NIE- 
DERSCHLAEGEN UND KALKUNG IN FICH- 
TENBESTAENDEN (PICEA ABIES  (L.) 


KARST), 
Munich Univ. (Germany, F.R.). Lehrstuhl fuer 


Bodenkunde. 
we afoasit bibliographic entry see Field 5C. 


MESOSCALE STORM AND DRY PERIOD PA- 
RAMETERS FROM HOURLY PRECIPITA- 
TION DATA, 


I'M. Thorp Pacific Northwest Labs., Richland, WA. 
vironment —— Vol. 20, No. 


sce eae 165, Septmbe ~ pe 3 —_ 6 ref. 
ACE TERLO | Interagen- 
cy BPA Contr rent EPA-DW93005 


Descriptors: *Storms, *Weather data collections, 


*Water pollution sources, itati *Acid 

rain, *Renfall, Pollutants, National Weather Serv- 
ice, jun, Mestiaestenn United States, Acidic water, Pre- 
cipitation scavenging, Air pollution. 


Precipitation rate, storm duration and seasonal var- 
iation of ee ee ae ee Oe 

which could affect the deposition of 
pollutants that contribute to the acidity of lakes 
does. ceder Natinanl Weather Service susions te the 


provi of the deposition of 
acidic pollutants by precipitation. (Author’s ab- 


stract) 
W87-04512 


TRAJECTORY ANALYSIS OF WET DEPOSI- 
TION AT WHITEFACE MOUNTAIN: A SENSI- 


uurces Labs. 
For primary alle Faye entry see Field 5B. 


ORGANIC ACIDS IN SPRINGTIME WISCON- 
SIN PRECIPITATION SAMPLES, 

Battelle Pacific Northwest Labs., Richland, WA. 
For a bibliographic entry see Field 5B. 
W87-04514 


FLUORIDE CYCLING IN NATURE THROUGH 
PRECIPITATION, 


WATER CYCLE—Field 2 
Precipitation—Group 2B 


Bhabha Atomic Research Centre, Bombay (India). 
Air Monitoring Section. 

For primary bibliographic entry see Field 5B. 
W87-04515 


MODEL OF SULPHATE PRODUCTION IN A 
CAP CLO AND UENT TURBU- 
FACE, DEPOSITION ONTO THE HILL SUR- 


For primary bibliographic entry see Field 5B. 
W87-04516 


MODELING OF THE 1900-1980 TREND OF 
PRECIPITATION ACIDITY AT HUBBARD 
BROOK, NEW HAMPSHIRE, 

yc Inst. of Tech., Cambridge. Energy 


For, primary bibliographic entry see Field 5B. 
W87-04517 


DETERMINATION — TRACE METALS IN 
— 


Antwerp Univ., Wilrijk ‘Belgiuns). Dept. of Chem- 


istry. 
For primary bibliographic entry see Field 5A. 
W87-04518 


ECONOMIC VALUE OF SEASO!:.4L-PRECIPI- 

TATION THE FALLOWING/ 

PLANTING PROBLEM, 

Oregon State Univ., Corvallis. Dept. of Atmos- 

pheric Sciences. 

B. G. Brown, R. W. Katz, and A. H. Murphy. 

Bulletin of the American Meteorological Society 

BAMIAT, Vol. 67, No. 7, p 883-841, July 1986. 6 
3 tab, 18 ref. NOAA Grant NA82AA-D-00042, 

Grants ATM-8209713 and ATM-8507495. 


Descriptors: *Precipitation, *Plan 

ment, *Forecasting, *Weather fore —} *Fal- 

oa te Leas Rain 
collections, gages, 

Great Plains, National |e nay og Predic- 

tion. 


The fallowing/planting problem is an example of 
decision making which can be sensitive to meteor- 


season precipi Current tation 
forecasts issued by the National Weather Service 
have minimal economic value in such decision 
making. However, modest im 
quality of the forecasts w: 
creases in value, and perfect information would 

value. In addition, forecast value ve 

a Se SS eee, Oe a oe ee 
precipitation climatology. In particular, the shape 
of the curve relating forecast value to forecast 
quality is quite dependent on the amount of grow- 
ing-season precipitation. (Author’s abstract) 
W87-04521 


LAKE RESOURCES AT RISK TO ACIDIC DEP- 
OSITION IN THE UPPER MIDWEST, 

Iowa Univ., Iowa City. Dept. of Civil and Envi- 
ronmental 


Engineering. 
For primary bibliographic entry see Field 5B. 
W87-04530 


DETERMINATION OF —- AND INOR- 
GANIC ACID SPECIES THE ATMOS- 
PHERE AND IN RAIN-WATER BY ION CHRO- 
MATORGRAPHY, 

Consiglio Nazionale delle Ricerche, Rome (Italy). 
Ist. Inquinamento Atmosferico 

For primary bibliographic entry see Field 5A. 
W87-04534 





Field 2—WATER CYCLE 
Group 2B—Precipitation 


DETERMINATION OF NITRATE AND SUL- 
PHATE IN RAIN-WATER BY CAPILLARY 
ISOTACHOPHORESIS, : 
——— Univ., Bratislava (Czechoslovakia). 
Inst. i 


For primary bibliographic entry see Field 5A. 
W87-04535 


ALPINE TUNDRA SOIL BACTERIAL RE- 
SPONSES TO SOIL LOADING 
RATES OF ACID PRECIPITATION, NITRATE, 
ry SULFATE, FRONT RANGE, COLORADO, 


S.A, 
Colorado Univ. at Boulder. Inst. of Arctic and 
ine Research. 


i bibliographic entry see Field 5C. 
W87-04551 


DYNAMIC CALIBRATION OF TIPPING 
BUCKET RAINGAU 
Lund Univ. (Sweden). Dept. of Water Resources 


ior primary bibliographic entry see Field 7B. 
W87-04557 


SIMPLE AND EFFICIENT CONCEPTUAL 
CATCHMENT MODEL ALLOWING FOR SPA- 
TIAL VARIATION IN RAINFALL, 

Lund Univ. (Sweden). Dept. of Water Resources 


waleaar’ bibliographic entry see Field 2E. 


OPTIONS FOR FINANCING ACID RAIN CON- 


Georgia Univ., Athens. Inst. of Natural Resources. 


For bibliographic entry see Field 6C. 
W87-04568 


ESTIMATING CATCHMENT WATER QUAL- 
ITY RESPONSE TO ACID DEPOSITION 
USING MATHEMATICAL MODELS OF SOIL 
ION EXCHANGE 
——- Univ., Charlottesville. 

ioe bibliographic entry see Field 5C. 


WATER pats OF AGRICULTURAL 
COASTAL PLAIN W. 


ATERSHEDS, 
Eaginocting Univ., Newark. Dept. of Agricultural 
For primary bibliographic entry see Field 5B. 


CONDUCTIVITY VARI- 


Sciences Div. 
P. M. Kintner, 


h (D) JGRDE3, 
vol 3I 91, one Sor: “157 063, November 20, 
1986. 3 fig, 24 F Grants ATM 8212283 and 
ATM #41 4306: Ni NASA Grant NAGW-724. 


ments are based on the aoe ee probe 
high-impedance method positive negative 
conductivity measurements vary independently 
and have a different temporal 
electric field. The polar uctivity variations 
can exceed a factor of 2 at this altitude. In seven of 
the nine most intense thunderstorm events the total 
conductivity increased, while in only one of these 
nine events did it decrease (one event had no 
change). Implications of these observations for 
global current patterns are discussed. (Author’s 


abstract 
W87-04673 


KINETICS OF HYDROGEN PEROXIDE- 
SULFUR(V) REACTION IN RAINWATER 
COLLECTED AT A NORTHEASTERN US. 


SITE, 
Brookhaven National Lab., Upton, NY. Environ- 
mental Chemistry Div. 

Y. N. Lee, J. Shen, P. J. Klotz, S. E. Schwartz, 


and L. Newman. 

Journal of coin Research (D) JGRDE3, 
Vol. 91, No. 12, p 13264-13274, November 20, 
1986. 7 fig, 1 tab, 48 ref. DOE Contract DE-AC02- 
76CHO00016. 


Descriptors: *Water pollution effects, *Rainwater, 
Rainfall, *Kinetics, *Chemical reactions, *Acid 
rain, *Precipitation, *Snowmelt, Long Island, Hy- 
Guan ion concentration, Conductivity, Clouds. 


The kinetics of the reaction of dissolved S(IV) 
with H202 was studied in freshly collected pre- 
cipitation samples in order to examine whether 
there exist any important influences on this reac- 
tion from trace constituents present in natural at- 
mospheric liquid water, that is, rainwater and 
snowmelt. The kinetic study was carried out on 
over 300 freshly collected samples —— - 
gr rt National Laboratory, 
from October 1983 to a 
second order rate constant 
which was determined using the precipitation sam- 
woken | octgem  As -5.6, was found to be 
ly dependent on H(+) concentration, con- 
forming to results previously obtained with puri- 
fied water. The observed scatter in the rate con- 
stant is examined and discussed. The small negative 
bias observed on the kinetics of this reaction is not 
expected to exert an iable effect on the 
extent of atmospheric SO2 oxidation, especially 
under conditions in which the reagent concentra- 
tions are high, and reaction tends to be com- 
plete within cloud lifetimes. The use of rate con- 


W87-04674 


ZONAL AND GEOGRAPHICAL DISTRIBU- 
TIONS OF CIRRUS CLOUDS DETERMINED 
FROM eo DATA, 

National Ai 


Geophysical @) i 
Vol. 91, No. 2, p 2775-2785, February 20, 1986. 6 
fig, 9 ref. 


Descriptors: *Cirrus clouds, *Clouds, *SAGE, 
*Cloud distribution, *Remote sensing, *Weather 
data collections, Data interpretation, Tropopause, 
= Geographical distribution, Comparison 


An analysis Stratosp! heric Aerosol and Gas 
it (SA SAG 


Brperiment IE) data eine the February 
1 to November 1981 was ormed to deter- 


prononlee se mewagtim rdlneny uency of occur- 
rence of cirrus clouds over a large portion of the 
earth’s surf: — effective field of view corre- 
ee ae 

Ss. A Uy-goahect of de ctnthy sovenls aa stotation 
of tropospheric observations opportunities oo 
percentage of times of successful penetration to a 
given hetght or depth below the . The 
results of the analysis showed that optically ‘thick 
cirrus clouds form most often in the mid-latitudes 
and over the tropics, with a distinct minima near 


the latitude bands of 20 deg-30 deg oe ye 
south. The zonally averaged latitudinal distri 
tions of cirrus clouds observed by SAGE od 
pared very well with the Nimbus 5 selective chop- 
per radiometer (SCR) observations in shape but 
oe in magnitude. SAGE showed about twice the 
magnitude of the SCR results. The percentage of 
tropospheric observational opportunities down to 7 
km was as high as 60% in the upper latitudes. A 
hical presentation of the S/ SAGE results 
showed the growth and seasonal movement of 
high-cloud features were in good agreement with 
ae ae (Author’s tanat 


ESTIMATES OF NITRATE FORMATION IN 
RAIN AND SNOW aang 

Ford Motor Co., Dearborn, 

For oer bibliographic « Som see Field 5B. 


CHEMICAL AND MICROPHYSICAL STUDIES 
OF NONPRECIPITATING SUMMER CLOUD 
IN ONTARIO, CANADA, 

a Environment Service, Downsview 


For sais For primary bibliographic entry see Field SB. 


RATE OF PRECIPITATION SCAVENGING OF 
NITRATES ON CENTRAL LONG ISLAND, 
State Univ. of New York at Stony Brook. Dept. of 
For pelmery talliogeapld Field 5B 

or primary biblio; ic entry see Fie! : 
w8704678 _ 


TRANSPORT OF OZONE BETWEEN BOUND- 
ARY LAYER AND CLOUD LAYER BY CUMU- 
LUS CLO 
National Oceanic and Atmospheric Administra- 
tion, Boulder, CO. Environmental Sciences Group. 
ie aia Coven. hysical Research (D) JGRDE3 
fe) 0! > 
Vol. 91, No. 8, p 8613-8622, July 20, 1986. 8 fig, 5 
7 ae EPA Interagency agreement AD-13F- 


"Cloudy *Path of pollutants, *Transport, 
on *Cumulus clouds, *Ozone, *Ozone trans- 


equations, Bo’ layers, 
Blond hon, Turbulence data, Statistical studies, 
Pennsylvania, Ohio. 


Turbulence data obtained from 107 aircraft pene- 
trations of isolated, nonprecipitating cumulus 
clouds over suburban and rural areas in the vicinity 
of Lancaster, PA and Columbus OH are used to 
derive statistical parameters associated with the 
transport of ozone to and from the underlying 
a layer. The parameters are determined by 
the diffe — in ozone concentration between the 
er and boundary layer. The total cloud 
ae as the transport across a horizontal 
a within a cloud due to mean and turbulent 
cloud motions, was determined. Cloud turbulence 
contributes about 30% to the total cloud flux. 
(Wood-! 
W87-04679 


NONISOTHERMAL EMISSIVITY AND AB- 
SORPTIVITY FORMULATION FOR WATER 


VAPOR, 

oy Center for Atmospheric Research, Boul- 
For primary bibliographic entry see Field 2A. 
w37-04680 “ne 


SFERICS RATE IN RELATION TO THUNDER- 
STORM DIMENSIONS, 

McGill Weather Radar Observatory, Ste. Anne de 
Bellevue (Quebec). 

E. V. Cherna, E. J. Stansbury. 

Journal of Geophysical Research (D) JGRDE3, 
Vol. ag 8, p 8701-8707, July 20, 1986. 7 fig, 1 


Descriptors: *Thunderstorms, ‘*Sferics rates, 
*Remote sensing, *Electrical studies, *Sferics, 





*Mathematical studies, Mathematical equations, 
Statistical studies, Weather, Wind shear, Case stud- 
ies. 


On the basis of data from three days in 1978, > 
relation between thunderstorm dimensions and 
electrical activity was investigated to determine 
the relative importance of thunderstorm size and 
th rm environment on the sferics rate. Sfer- 
ics were recorded continuously by a wide band 
100 + or - 50 kHz) crossed-loop radio direction 
located at the radar site; precipitation data 
during the corresponding period came from the 
radar volume scan. The number of sferics associat- 
ed with specific storms and recorded in 5-min 
ae varied from a few tens to a few thou- 
oe on the dimensions of the source 
storm and on its distance from the sferics receiver. 
For four thunderstorm situations this variation _ 
reduced to a small scatter, with standard deviatio 
corresponding to factors of 1.17-1 41, by fitting ‘a 
data with the appropriate derived empirical rela- 
tion. For three of the four sets of data analyzed, 
there was a nearly linear relation between the 
sferics rate and the storm’s > for a supercell 
storm the relation was higher than linear. For 
thunderstorms between 50 and 300 km distant the 
number of recorded sferics decreased exponential- 
ly, by a factor of about 2 every 45 km. TThunder- 
rm height appeared the dominant parameter de- 
pa hi the rate of electrical activity; the greater 
effect of thunderstorm height was found associated 
with a stronger wind shear in the 7.5-12 km layer. 
(Author’s abstract) 
'W87-04681 


CHEMISTRY OF OH IN REMOTE CLOUDS 
AND ITS ROLE IN THE PRODUCTION OF 
FATE ACID AND PEROXYMONOSUL- 
Harvard Univ., Cambridge, MA. Center for Earth 
For pa Libleenaphi Field 5B 

or primary iographic entry see 3 
'W87-04682 


ANALYSIS OF REMOTE MEASUREMENTS 
OF TROPOSPHERIC CARBON MONOXIDE 
aaa ee MADE DURING THE 

SUMMER MONSOON EXPERIMENT 
(MONE). 


Massachusetts Inst. of Tech., Cambridge. Dept. of 
Earth and Sciences. 

G. M. Doherty, R. E. Newell, and H. G. Reichle. 
Journal of Geophysical Research (D) JGRDE3, 
Vol. 91, No. 9, p 9827-9839, August 20, 1986. 8 fig, 
3 tab, 44 ref. NASA Grant NAG-1-92. 


Descrij tors: *Atmosheric analysis, *Path of pollut- 
ants, *Monsoons, Nag Me aga monoxide, 
*Remote sensing, roposphere, Radiometry, 
eine stan Ss Adin’ Ann Gen Sa 


Mixing ratios of tropospheric CO as measured by 
an aircraft-mounted radiometer over Saudi Arabia, 
the Arabian Sea, and northern India during May 
and June 1979 are reported. During early May, 
re ly high CO levels were detected over 
= Arabia, and strong a —_—- in 
mixing ratios were seen to dev: over a 

period of several days. Over the Attia, 200, 
vine sation of te eeite af 11k gan cok elles 
by volume were observed before the monsoon 
onset, and a pronounced decrease in CO was de- 
tected toward the equator. Subsequent measure- 
after the monsoon had become established 


this region. Analysis of aircraft dropsonde 
data and constant pressure daily streamline charts 
lend strong support to the hypothesis that this 
reduction is associated with influx of CO-poor 
southern naniamans air in the monsoon southwes- 
terlies. (Author’s abstract) 

W87-04683 


GAS FILTER RADIOMETER FOR CARBON 
MONOXIDE MEASUREMENTS DURING THE 
1919 SUMMER MONSOON EXPERIMENT 
(MONEX), 

National Aeronautics and Space i 
Hampton, VA. Langley Research Center. 


For primary bibliographic entry see Field 5A. 
W87-04684 ie - 


SPECIATION, PHOTOSENSITIVITY, AND RE- 
ACTIONS OF TRANSITION METAL IONS IN 

icati Inc., Holmdel, NJ. 
C. J. Weschler, M. L. Mandich, and T. E. Graedel. 
Journal of Geoph h (D) JGRDE3, 


sical Researc’ 
Vol. 91, No. 4, p 75189-5204, April 20, 1986. 1 fig, 7 
tab, 155 ref, append. 


Descriptors: *Water pollution sources, *Specia- 
tion, *Photosensitivity, “Chemical reactions, 
*Transition metal ions, *Ions, *Atmospheric drop- 
lets, Equilibrium, Metals, Chemical complexes, 
Iron, Manganese, Copper, Nickel. 


Dissolved transition ee hes ions (TMI) are common 
constituents of heric droplets. They are 
known to catalyze s oxidation in droplets and 
are suspected of involved in other chemical 
processes as well. relevant —_— con- 
stants and chemical reactions of major TMI 
(iron, manganese, copper, and nickel), their ability 
to form complexes in aqueous solution, and their 
pron gee in photochemical eu 
lets were reviewed. 
the — are the fo! ae (1) The a Fett 
in atmospheric water 
FAOHELONS+). Poripaies sarap » and 
Fe(SO3)(H20)5(+); the tioning among these 
complexes is a function of pH. In contrast, Cu(II), 
Mn(i), and Ni(II) exist almost entirely in the 
—_ lets as pa complexes. (2) Within the 
heric solar some of the complex- 
es on Pedi) have large — cross sections. 
Cross-section data for sev: of the complexes 
were reported. Absorption of solar photons by 
such complexes is generally followed by cleavage, 
which in the same process reduces the iron(III) 
atom and produces a reactive free radical. This 
mechanism has the potential to be a significant and 
heretofore unappreciated source of free radicals in 
atmospheric mata ge (3) TMI participate in redox 
reactions and its associated species 
HO2(.) and —- These reactions furnish the po- 
tential for catalytic cycles involving TMI in atmos- 
pheric droplets under a variety of illumination and 
acidity conditions. (4) A number of organic proc- 
esses in atmospheric droplets may involve I. 
Among these processes are the production and 
destruction of alkylhy xides, the chemical 
chains linking RO2(.) radicals to stable alcohols 
and acids, and the oxidation of aliphatic aldehydes 
to organic acids. (Author’s abstract) 
W87-04686 


OPTIMIZED RETRIEVALS OF PRECIPITA- 
BLE WATER FIELDS FROM COMBINATIONS 
OF VAS SATELLITE AND CONVENTIONAL 
SURFACE OBSERVATIONS, 
National Aeronautics and S 
Greenbelt, MD. Goddard Space 

W. D. Robinson, D. Chesters, and L. W. Uccellini. 
Journal of Geophysical Research (D) ey ig 
Vol. 91, No. 4, e -5318, April 20, 1986. 7 fig, 1 

tab, 14 ref, 2 append. 


Descriptors: *Spectral analysis, *Remote sensing, 
*Precipitable water, *Data acquisition, *Data stor- 

age and retrieval, *VAS sai ites, *Satellite tech- 
nology, Surface temperature, Temperature, Dew- 
point, Regression analysis, Atmosphere, Radio- 


Administration, 
t_ Center. 


VISSR —_ and infrared spin-scan radiometer) 
atmospheric sounder (VAS) radiances and conven- 
tional surface temperature and dewpoint data are 
ee oS ee eee ee ee 
approach to determine the optimum resolution and 
accuracy of precipitable water (PW) fields re- 
trieved from satellite observations. Point — 


f mesoscale 
nels 5, 6, 7, and 8 (at 13, 4.5, 12, and 11 micron) 
and the surface dewpoint contribute the most in- 
formation to regression-based retrievals of PW. 


WATER CYCLE—Field 2 
Precipitation—-Group 2B 


The most accurate PW retrievals are obtained 
when radiances are averaged to a resolution of 15 
to 60 km. A physical split-window approach pro- 
vides better PW estimates than regression when 
only the 11- and 12-micron VAS channels are 
available (as when the satellite operates in a multi- 
spectral image mode) or when radiosonde-based 
training is limited to only one time period. (Au- 
thor’s abstract) 

W87-04687 


ATMOSPHERIC DEPOSITION IN FENNO- 
SCANDIA: CHARA ICS AND TRENDS, 
Norsk Inst. for Luftforskning, Kjeller. 

For primary bibliographic entry see Field 5B. 
W87-04694 


ACIDIC DEPOSITION AND ITS EFFECTS ON 
THE FORESTS OF NORDIC EUROPE, 

Sveriges Lantbruksuniversitet, Uppsala. Inst. foer 
Ekologi och Miljoevaard. 

For primary bibliographic entry see Field 5C. 
W87-04695 


PROJECT RAIN: CHANGING ACID DEPOSI- 
TION TO WHOLE CATCHMENTS. THE FIRST 
YEAR OF TREATMENT, 

Norsk Inst. for Vannforskning, Oslo. 

R. F. Wright, E. Gjessing, N. Christophersen, E. 
Lotse, H. M. Seip. 

Water, Air and Soil Pollution WAPLAC, Vol. 30, 
3 1/2, p 47-63, September 1986. 4 fig, 3 tab, 12 


Descriptors: *Project Rain, *Acid rain, *Water 
pollution effects, *Soil chemistry, “aeebaeaen 
‘Acidification, Runoff, Snowmelt, Catchment 


areas, Norway, Deposition. 


bi per y efforts to obtain reductions in the emis- 
sions of acidifying compounds SO2 and NOx to 
the atmosphere are in 
that such reductions will restore acidified waters. 
The magnitude and rate of response of natural 
ecosystems to changes in acid loading is, however, 
not well known, largely because such effects have 
been difficult to document in the absence of large- 
scale reductions. Projects Rain (Reversing Acidifi- 
cation In Norway) is a 5-yr international research 
project aimed at investigating the effect on water 
and soil chemistry of changing acid deposition to 
whole catchments. The project comprises 2 paral- 
lel large-scale experimental manipulations -- artifi- 
tion at Sogndal and exclusion of acid 
rain at Risdalsheia. Treatment at Sogndal com- 
menced April 1984 with the acidification of the 
snowpack by addition of H2SO4 (SOG2) and a 1:1 
mixture of H2SO4 and HNO3 (SOG4). Prelimi- 
nary results indicate rapid and significant 
in runoff chemistry to the acid treatment; pH de- 
creased (to as low as 4.1 during snowmelt in 1984); 
SO4, NO3, and labile Al increased. Response 
during snowmelt 1985 was modest relative to 1984. 
At Risdalsheia treatment began in June 1984 with 
the mounting of the transparent panels on the roofs 
at KIM catchment (treatment by deacidified rain) 
and EGIL catchment (control with ambient acid 
rain). data for the first year indicate 
that most runoff samples from KIM contain much 
lower NO3 concentrations, about 20 to 30% lower 
SO4 levels and 0.1 to 0.3 units higher than 
runoff from EGIL catchment. The treatments con- 
tinue in 1985-87. Project RAIN provides experi- 
mental evidence bearing on target loading, revers- 
ibility of acidification, and the processes linking 
acid deposition, soil acidification and freshwater 
acidification. (Alexander-PTT) 
W87-04697 


ACID DEPOSITION AND EFFECTS IN 
NORDIC EUROPE. DAMAGE TO FISH POPU- 
LATIONS IN SCANDINAVIA CONTINUE TO 
APA 

Direktoratet for Vilt og Ferskvannsfisk, Trond- 
heim (Norway). Fish Research Div. 

For primary bibliographic entry see Field 5C. 
W87-04698 





Field 2—WATER CYCLE 
Group 2B—Precipitation 


MEASURING DRY DEPOSITION: A_ RE-AS- 
SESSMENT OF THE STATE OF THE ART, 
National Oceanic and Atmospheric Administra- 
tion, Oak Ridge, TN. Air Resources Atmospheric 
Turbulence and Diffusion Lab. 

For primary bibliographic entry see Field 5A. 
W87-04699 


POLLUTANT WET DEPOSITION MECHA- 
NISMS IN PRECIPITATION AND FOG 
WATER, 

A Environment Service, Downsview 
om 

For primary bibliographic entry see Field SB. 
W87-04700 


RAIN, SNOW AND LAKE WATER CHEMIS- 
TRY ON AND NEAR THE PRECAMBRIAN 
SHIELD OF WESTERN CANADA, 

Saskatchewan Research Council, Saskatoon. 

S. R. Shewchuk. 

Water, Air and Soil Pollution WAPLAC, Vol. 30, 
~ 4 1/2, p 115-123, September 1986. 1 fig, 5 tab, 19 


Descriptors: *Water pollution sources, *Rainfall, 
*Lakes, *Snow, *Water analysis, *Surveys, *Acid 

rain, Deposition, Sulfur emissions, Canada, - 
fates, Metals, Precambrian Shield. 


At several locations in western Canada the Pre- 
cambrian Shield is sensitive to acidic deposition. 
There are tt point source emitters of SOx 
and NOx within and near this area. An emissions 
inventory for these sources is given in Still Waters. 
Regional surveys of rain, snow and lake water 
chemistry have been conducted in several loca- 
tions of western Canada which are considered 
sensitive to acidic deposition and are within or 
hundred kilometers of major Canadian point 
source emitters (664,000 ton SO2 in 1981). Foe 
and rain in the western Precambrian Shield is 
acidic with pH values generally ranging between 
5.0 and 6.4. However, there is little evidence to 
suggest that the area is receiving significant 
amounts of acidic deposition. Total deposition of 
sulfate is approximately 2 kg/ha between the 
months of April to October in 1983. Environmen- 
tal impacts at present are minimal with most small 
lakes in the region having pH values near neutrali- 
ty and low concentrations of metals such as Al. 
(Alexander-PTT) 

'W87-04702 


ACIDIC PRECIPITATION IN WESTERN 
NORTH AMERICA: SOURCES, AND 
ALTITUDE EFFECTS IN NEW MEXICO 1979- 


’ 
New Mexico Inst. of Mining and Technology, 
Socorro 


For primary bibliographic entry see Field 5B. 
W87-04703 


PATTERNS OF ACID DEPOSITION TO A 
DANISH SPRUCE FOREST, 

Technical Univ. of Denmark, nee: Lab. of 
Environmental Science and Ecology. 

For primary bibliographic entry see Field 5B. 
W87-04704 


CHEMICAL COMPOSITION OF PRECIPITA- 
TION AT LONG ISLAND, NY, 


For primary bibliographic entry see Field 5A. 
W87-04705 


COMPARISON OF SUMMER AND WINTER 
MEASUREMENTS OF ATMOSPHERIC NI- 
TROGEN AND SULPHUR COMPOUNDS, 

Al ic Environment Service, Downsview 
Ontario) 

For primary bibliographic entry see Field 5A. 
W87-04706 


LICHEN SULPHUR AND LEAD LEVELS IN 
RELATION TO DEPOSITION PATTERNS IN 
EASTERN 


CANADA, 
Atmospheric Environment Service, Downsview 
(Ontario). 
For primary bibliographic entry see Field SB. 
W87-04707 


DISTRIBUTION OF POLLUTANTS NEAR A 
FRONTAL SURFACE: A COMPARISON BE- 
ja al FIELD EXPERIMENT AND MODEL- 
Atmospheric Environment Service, Downsview 
(Ontario). 

rimary bibliographic entry see Field 5B. 
W87-04708 


MONTHLY MEAN SPATIAL VARIATIONS OF 
DRY DEPOSITION VELOCITIES OF OXIDES 
OF SULPHUR AND NITROGEN, 

— of the Environment, Ottawa (Ontar- 
io 

For aay bibliographic entry see Field 5B. 
W87-04709 


EDDY CORRELATION MEASUREMENTS OF 
DRY DEPOSITION FLUXES USING A TUNA- 
BLE DIODE LASER ABSORPTION SPEC- 
TROMETER GAS MONITOR, 

Ontario Hydro Research Lab., Toronto. 

For primary bibliographic entry see Field 5A. 
W87-04710 


EFFECT OF A STRATUS CLOUD ON THE RE- 
DISTRIBUTION AND TRANSFORMATION OF 
POLLUTANTS, 

Toronto Univ. (Ontario). Dept. of Physics. 

For primary bibliographic entry see Field 5B. 
W87-04711 


MODELING OF THROUGHFALL CHEMIS- 
TRY AND INDIRECT MEASUREMENT OF 
DRY DEPOSITION, 
Oklahoma State Univ., School of 
Chemical Engineering. 

For primary bibliographic entry see Field 5B. 
W87-04713 


Stillwater. 


COMPOSITION OF PRECIPITATION AT SNO- 
QUALMIE PASS AND STEVENS PASS IN THE 
a CASCADES OF WASHINGTON 


STATE, 
— Washington Univ., Ellensburg. Dept. of 
emistry. 
nF pen ri bibliographic entry see Field 5A. 


PRECIPITATION CHEMISTRY MEASURE- 
MENT IN ALBERTA, 

Alberta Environmental Centre, Vegreville. 

For primary bibliographic entry see Field 5A. 
W87-04715 


RAINFALL ACIDITY IN NORTHERN BRIT- 

AIN - EXPLORING THE DATA, 

—" of Terrestrial Ecology, Edinburgh (Scot- 
d). 

For primary bibliographic entry see Field 5A. 

W87-04716 


ROLE OF ALKALINE MATERIALS IN PRE- 
CIPITATION CHEMISTRY: A BRIEF REVIEW 
OF THE ISSUES, 

Illinois State Water Survey Div., Champaign. 

For primary bibliographic entry see Field 5B. 
W87-04717 


SPATIAL AND TEMPORAL PATTERN OF 
SULFATE AND NITRATE WET DEPOSITION 
IN ONTARIO, 

Ontario Ministry of the Environment, Toronto. 
For primary bibliographic entry see Field 5B. 
W87-04719 


SPATIAL AND TEMPORAL VARIATION OF 
THE SULPHATE 

AMERICAS TN 

Atmospheric Environment Service, Downsview 
(Ontario 


). 
For primary bibliographic entry see Field 5B. 
W87-04720 


ALKALINE MATERIALS FLUX FROM UN- 
PAVED ROADS: SOURCE STRENGTH, CHEM- 
ISTRY AND One FOR ACID RAIN 
NEUTRALIZA 

Illinois State Water Survey Div., Deny 

For td bibliographic entry see Field 
W87-04721 


UNCERTAINTIES IN ESTIMATING AREAL 
MEANS: WITH APPLICATIONS TO NADP/ 
NTN DATA, 

Illinois State Water Survey Div., —- 

For primary bibliographic entry see Field 5B. 
W87-04722 


WET AND DRY DEPOSITION OF SULPHATES 
ee NITRATES IN EASTERN CANADA: 1979- 
(Ontso) Environment Service, Downsview 
For ond bibliographic entry see Field 5B. 
W87-0472 


OVERVIEW OF HISTORICAL AND PALEO- 
COLOGICAL STUDIES OF ACIDIC AIR POL- 
LUTION AND ITS EFFECTS, 

Maine Univ. at Orono. Dept. of Botany and Plant 
Pathology 

For ss al bibliographic entry see Field 5B. 
'W87-04724 


BIOLOGY AND CHEMISTRY OF THREE 
PENNSYLVANIA LAKES: RESPONSES TO 
ACID PRECIPITATION, 

Lehigh Univ., Bethlehem, PA. Center for Marine 
and Environmental Studies. 

For primary bibliographic entry see Field 2H. 
W87-04741 


MANGANESE BIOGEOCHEMISTRY IN A 
SMALL ADIRONDACK FORESTED LAKE WA- 
TERSHED, 


pears oe Survey, Doraville, GA. Water Re- 
sources 

For pn Le bibliographic entry see Field 5B. 
W87-04754 


EFFECTS OF ACIDITY OF SIMULATED RAIN 
AND ITS INFLUENCE ON THE PHYTOTOXI- 
CITY OF CHLORSULFURON ON VELVET- 
LEAF AND BARLEY, 

Virginia Polytechnic Inst. and State Univ. .» Blacks- 
burg. Dept. of Plant Pathology and Physiology. 
For primary bibliographic entry see Field 5C. 
W87-04826 


UNUSUAL CLOUDS OVER PERTH, WESTERN 
AUSTRALIA, 
‘ J. Prata, and L. Van Burgel. 

eather WTHRAL, a 41, No. 10, p 320-327, 
Comber 1986. 6 fig, 3 ref. 


cue tors: *Clouds, *Cloud pee *Perth, 
ia, *Synoptic analysis, *Weather patterns, 
Wind: Sea breezes, Thunderstorms. 


Unusual cloud formations attributed to the colli- 
sion of a cold density current from a co! 
cumulonimbus cloud with a light southwesterly sea 
breeze were observed over Ling ag Australia on 
January 31, 1985. Radar from the airport 
indicated strong echoes to north and east, and 
thunderstorms to the north brought heavy rainfall 
and hail. A feature of the summer weather in the 
southwest corner of western Australia is the occur- 
rence of sea breezes in the afternoon. Their onset 





and strength depend on local conditions as well as 
the general synoptic pattern. It is that 
the sea breeze air was forced to ride on top of a 
“ outflowing current which would account for 
the flat bases of the clouds and their shallow 
vertical extent. The low level cold air flowing 
outwards from a thunderstorm is an example of a 
density current. The role of the overall synoptic 
situation may also have been important for the 
ee of this phenomenon. (Michael-PTT) 
87-04839 


EFFECTS OF ENHANCED INITIAL MOIS- 
TURE FIELDS ON SIMULATED RAINFALL 
ee WEST AFRICA AND THE EAST ATLAN- 
Pennsylvania State Univ., University Park. Dept. 
of Meteorology. 

N. T. Lg and W. = =. 

Monthly Weather Review MWREAB, Vol. 114, 
No. 10, Veil. 1821, October 1 1986. 12 fig, 1 tab, 25 
ref. NS 3 Grant ATM-8317013 


Descriptors: ‘*Moisture fields, *Mathematical 
models, *Weather forecastin, ae *Remote — 
*Rainfall, *Simulated rainfall, *Tropical rainf 
*Numerical simulations, *Simulation, Forecasting, 
West Africa, Atlantic Ocean, Satellite technology, 
Rawinsonde soundings, Numerical forecasts, Nu- 
merical simulations, Performance evaluation. 


Numerical simulations of a 24h period during 
GATE are performed to evaluate the impact of 
enhanced initial moisture fields on short range 
forecasts of tropical rainfall. The domain covers 
West Africa and most of the eastern half of the 
Atlantic Ocean. A version of the Pennsylvania 
State University Mesoscale Model is used, and 
results are verified against satellite rainfall esti- 
mates. The initial moisture fields are enhanced 
subjectively using visible satellite imagery, avail- 
able rawinsonde soundings and monthly mean 
soundings. The rainfall forecasts with initial mois- 
tures enhanced throughout the analysis region 
clearly outperform forecasts which use either the 
tered initial moisture analysis or an analysis 
performed with selectively enhanced moisture 
soundings. The former produce better zonal and 
meridional distributions of rain, narrower and 
more intense intertropical convergence zone re- 
gions and stronger local maxima in t with 
verification. The success of the relatively simple 
moisture enhancement used in this study suggest 
that satellite-enhanced moisture analysis will have 
a major impact on short-range numerical forecasts 
of tropical rainfall. (Author’s abstract) 
W87-04973 


SOME COMMENTS ON PASSIVE MICRO- 
WAVE MEASUREMENT OF RAIN, 

National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
For primary bibliographic apes see Field 7B. 
W87-04975 


EXAMINATION OF A SUBGRID-SCALE PAR- 
AMETERIZA’ 


LE, 
Iowa Univ., Iowa City. Dept. of Chemical and 
Material nate 


eering. 
For primary bibliographic entry see Field 5B. 
W87-04992 


REMOVAL OF SULPHUR DIOXIDE IN A 
TWO-DIMENSIONAL RAIN SYSTEM BASED 
ON A SCALE ANALYSIS OF THE CONSERVA- 
TION EQUATIONS, 

Central Electricity Generating Board, Leather- 
head (England). Central Electricity Research 


For primary bibliographic entry see Field 5B. 
W87-04993 
2C. Snow, Ice, and Frost 


RECORD ST. CLAIR RIVER ICE JAM OF 1984, 


National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

J. A. Derecki, and F. H. Quinn. 

Journal of Hydraulic Engineering JHEND8, Vol. 
be No. 12, p 1182-1194, December 1986. 10 fig, 4 
Te 


Descriptors: *Ice jams, *St. Clair River, *Great 
Lakes, *Lake level, *Water level, *Water level 
fluctuations, Navigation, Lakes, Computer simula- 
tions, Ice. 


The record St. Clair River ice jam of April 1984 
produced major impacts on the levels and flows of 
the Great mol and on navigation throughout the 
system. Flows in the river were monitored by 
continuously recording electromagnetic current 
meters at a flow measuring station located in the 
up river, near its head. The water levels of 
e St. Clair and of the St. Clair River were 
measured at a number of sites. a the onset 
of the jam, Lake St. Clair water | dropped 
about 0.6 m as the inflow was decreased by the 
jam. At the peak of the jam the flows were re- 
duced by approximately 65%. The jam had a dura- 
tion of 24 days. Following ah og breaking on 
April 29, 1984, the waters of St. Clair rose 
rapidly, recoverin mp agreed 75% of the drop 
in levels in four days. Computer simulations indi- 
cated that it will take about a year for most and at 
least 3 years for all excess water stored in Lakes 
Michigan and Huron durin segs hah jam to be dissipat- 
ed and for levels in those lakes (and Lakes St. Clair 
and Erie, downstream) to return to prejam condi- 
tions. (Wood- 
W87-04392 


NUTRIENT LIMITATION OF THE BOTTOM- 
ICE MICROALGAL BIOMASS (SOUTHEAST- 
ERN HUDSON BAY, CANADIAN ARCTIC), 
Centre de Recherche en Ecologie Marine et Aqua- 
culture, Nieul sur Mer (France). 

S. Y. Maestrini, M. Rochet, L. Legendre, and S. 
Demers. 

Limnology and Oceanography LIOCAH, Vol. 31, 
> 5, p 969-982, September 1986. 8 fig, 4 tab, 55 


Descriptors: *Limiting nutrients, *Anchor ice, 
*Algae, *Biomass, *Bioassay, *Ice-water interface, 
Incubation, Cultures, Microalgae, Inorganic nitro- 
gen, Nutrients, Seasonal variation, Phytoplankton, 
Hydrodynamics, Light quality, Mixing, Hudson 
Bay, Yield, Growth. 


In polar and subpolar seas, microalgae can be 
found in very high concentraions at the ice-water 
interface and in the lower part of the ice. These 
bottom-ice microalgae are either attached to ice 
crystals or suspended in the interstitial water of the 
sea ice and consist largely of benthic pennate dia- 
toms. In April 1983, differential-enrichment bioas- 
says were conducted on natural sea-ice microalgae 
from Hudson Bay, Canadian Arctic. Incubations 
were done both in the laboratory (at about 4 - 5 C), 
and in situ at the ice-water interface (-1.5 
Actual growth of the cultures was nutrient limited. 
On the basis of observations and using recalculated 
data from the literature, the authors tentatively set 
the mean generation time of Arctic-ice microalgae 
between 8 and 17 days. —— was demonstrat- 
ed to govern the algal yield when illumination and 
ig allowed algae to grow. The low 
iO3(-) + NO2-) + NH4(+):PO4(3-)) mean 
ratio 2 9) in the water at the ice interface leads to 
the same conclusion. In situ dissolved inorganic 
nitrogen and phosphorus progressively 
during the course of sampling, but were never 
exhausted. pe ge ra ar nr 
epontic as well as of other benthic microalgae 
higher than that of ph Jankton, 20 that th they 
cannot deplete the nutrient reservoir. 
was concluded that the bottom-ice dynamics is 
controlled not only from above, by the seasonal 
(climatic) changes in light intensity as generally 
assumed, but also from below, by the shorter term 
(hydrodynamic) events of v mixing that re- 
plenish the ice-water interface with nutrients. (Al- 
exander-PTT) 
W87-04426 


WATER CYCLE—Field 2 
Snow, Ice, and Frost—Group 2C 


EFFECT OF SHORT-TERM ACIDIFICATION 
DURING SPRING SNOWMELT ON SELECT- 
ED MOLLUSCA IN SOUTH-CENTRAL ON- 


TARIO, 
Guelph ‘Univ. (Ontario). Dept. of Zoology. 
For aS smn bibliographic entry see Field 5C. 


EFFECTS OF TEMPERATURE ON 86RB 
UPTAKE BY TWO SPECIES OF 


CHLAMYDO- 
MONAS (CHLOROPHYTA, CHLOROPHY- 


CEAE), 
British Antarctic Survey, Cambridge (England). 
A. Clarke, E. A. Leeson, and G. J. Morris. 

Journal of Experimental Botany JEBIAM, Vol. 37, 
No. — p 1285-1293, September 1986. 3 fig, 1 tab, 
20 


Descriptors: *Isotope studies, *Bioaccumulation, 
*Algae, *Temperature effects, *Chlorophyta, Cell 
membranes, Scintillation counters, Snow, Acclima- 
tization, Rubidium-86. 


86Rb uptake was examined in two species of uni- 
cellular green algae, Chlamydomonas nivalis isolat- 
ed from snow, and a cell wall-less mutant of the 
temperate freshwater Chlamydomonas 

After cell incubation with 86Rb, cells were centri- 
fuged and resuspended in fresh medium without 
the isotope. No 86Rb was detectable in the super- 
natant following three washes. The cells were then 
lysed and the supernatant counted for 86Rb by 
Cerenkov emission in the 3H channel of a scintilla- 
tion counter. Uptake rates were calculated only for 
the initial period of 86Rb accumulation and all data 
were corrected for isotope decay to 09.00 of the 
day of the experiment. In C. reinhardii cells grown 
at 20 C and cooled rapidly to 0 C, 86Rb uptake 
was abolished. Cells cooled rapidly to -5 C in the 
absence of ice accumulated 86Rb rapidly. Cells 
grown at 8 C were viable, able to divide and 
motile; they showed no sign of cold-shock and 
86Rb uptake, was measurable at -5 C in the ab- 
sence of extracellular ice. Cells of C. nivalis grown 
at 20 C were damaged at sub-zero temperatures 
although they did show an enhanced 86Rb uptake 
at 0 C. Cells grown at 5 C were able to accumulate 
86Rb from media undercooled to -5 C in the 
absence of extracellular ice, and again showed 
enhanced uptake at 0 C. The process of acclima- 
tion to low temperature appears to differ in the 
two ies. -PTT) 

W87-04541 


GLACIER VARIATIONS AND THEIR CAUSES 
IN THE INGE tea. PATAGONIA ICEFIELD, 


CHILE, SINCE 

Tsukuba Univ. Pst ). Inst. of Geoscience. 

M. Aniya, and H. moto. 

Arctic and Alpine Research, ATLPAV, Vol. 18, 
No. 3, p 307-3 316, August 1986. 8 fig, 2 tab, 36 ref. 
Japanese Ministry of Education, Science and Cul- 
ture Projects 58041045 and 59043040. 


Descriptors: *Climates, *Glaciers, *Glacial reces- 
sion, *Patagonia icefield, *Chile, Ice spilling, 
Aerial photography, Glacial calves, Temperature, 
Precipitation, Snow, Outlet glaciers, Weather data 
collections. 


The variations of six outlet glaciers of the northern 
pe onia icefield were inv ted. Aerial photo- 
taken in 1944/45, 1974/75, and 1983/84 
a compared with the climatic trend. Between 
1944 and 1984, a maximum recession of around 2.5 
km was observed at two calving iers, while no 
variation occurred at one glacier. patterns of 
variations were recognized: fairly constant — 
sion during the last 40 yr (two glaciers); rapid 
retreat during the 1974-1984 ome (two glaciers); 
and rapid retreat between 1944 and 1958. The 
amount of the surface lowering ranged from 40 to 
120 m during the last 40 yr. These retreat and 
surface lowering rates were comparable to those 
pr aap for glaciers in other regions. The temper- 
recipitation data recorded at a — 
not show any definite trends whic 
could oon he the glacier variations. This su; 
strong local variation of the snow accumulation 
and effect of the relative height of the rock thresh- 
old on ice spilling. (Author’s abstract) 





Field 2—WATER CYCLE 
Group 2C—Snow, Ice, and Frost 


W87-04552 


5 Univ, (Sweden), Dep f Hedeclen | 
ppsala niv. t. of — 
For bibliographic entry see Fiel 2H. 
W87-04554 


ATTEMPTING FLOW FORECASTS OF THE 
INDUS RIVER, PAKISTAN, USING REMOTE- 
LY SENSED SNOW COVER DATA, 

Waterloo Univ. (Ontario). 

Se bibliographic entry see Field 2E. 


ESTIMATES OF NITRATE FORMATION IN 
a 


» Dearborn, MI 
ad penn bibliographic entry see Field SB. 


CHANGES IN PRECIPITATION CHEMISTRY 
AT DYE 3, 


State Univ. of New York at Buffalo. Ice Core Lab. 
For — bibliographic entry see Field 5B. 
W87-04685 


Dept. of heat Management, 


Winnipeg. 
For primary bibliographic entry see Field 5B. 
W87-04718 


DISSOLVED-OXYGEN DEPRESSION UNDER 
ICE COVER IN TWO YUKON RIVERS, 

Inland Waters Directorate, Vancouver (British Co- 
lumbia). Pacific and Yukon Region. 

P. H. Whitfield, and B. McNaughton. 

Water Resources Research Q, Vol. 22, 
No. 12, p 1675-1679, November 1986. 5 fig, 9 ref. 


Descriptors: *Dissolved oxygen, 
*Rivers, *Seasonal v: *Organic carbon, 
Yukon, Canada, Nordenskiold River, Takahini 
River, Oxygen sag, Winter, Ice breakup. 


Concentrations of dissolved oxygen under winter 
ice cover were studied during the winter of 1982- 
1983 in two Yukon (Canada) rivers, the Nordens- 
kiold and the Takahini. Oxygen in both rivers 
became depleted during the winter. The depletion 
of which bd hi more severe in the Nordenskiold, 


*Ice cover, 


ously. The level of dissolved oxygen in —— rivers 
returned to the saturation concentration before the 
ice cover broke up. (Author’s abstract) 

W87-04757 


SNOW DISTRIBUTION PATTERNS IN 
CLEARINGS AND ADJACENT FOREST, 
British Columbia Univ., Vancouver. Faculty of 


Forestry. 
D. L. Golding, and R. H. Swanson. 
Water Resources Research WRERAQ, Vol. 22, 
oe 13, p 1931-1940, December 1986. 7 fig, 6 tab, 
23 ref. NSERC (Canada) Grant A6957. 


Descriptors: *Snow distribution, *Forests, *Clear- 
ings, *Snow accumulation, *Ablation, *Water- 


sheds, *Snowmelt, *Snowpack, Temporal varia- 
tion, Spatial variation, Hydrologic budget. 


The interaction of snow accumulation and ablation 
with forest and forest clearings is important in any 
hydrologic system in which snowmelt accounts for 
a substantial part of streamflow. Water yield in- 
creases of less than 20 mm to more than 140 mm 
have resulted from partial or complete forest cut- 
ting in the Rocky Mountain region of the United 
States and Canada. These increases are due to 
changes in evapo ion and in patterns of 
snow accumulation and ablation. Snow accumula- 
tion patterns were determined for clearings and 
adjacent forest at Marmot Creek experimental wa- 
tershed and James River, Alberta. At maximum 
accumulation snow water equivalent (SWE) was 
greater in clearings than in the forest whether 
clearings were large, as in 8- to 13-ha blocks where 
SWE averaged 20% more than in the forest, or 
small as in the 1/4 to 6-H (height) diameter circu- 
lar clearings where SWE was 13-45% greater than 
in the forest. SWE was 42 to 52% less in north 
than in south sectors of 2-6 H clearings. These 
differences increased with clearing size and time 
since beginning of accumulation period and are 
caused by snow ablation (melt and <a 
function of direct solar radiation reaching the 
snowpack. In such situations the snow that has 
accumulated on the ground cannot be considered a 
measure of the snow that has actually fallen there. 
For water balances and hydrologic modeling, 
snow measurements in partially cleared watersheds 
must be adjusted for temporal and spatial factors 
specific to the watershed. (Alexander-PTT) 

W87-04955 


SYNOPTIC-SCALE INFLUENCES OF SNOW 
COVER AND SEA ICE, 

Illinois Univ. at Urbana-Champaign. Dept. of At- 
mospheric Sciences. 

B. Ross, and J. E. Walsh. 

Monthly Weather Review MWREAB, Vol. 114, 
No. 10, p 1795-1810, October 1986. 14 fig, 27 ref, 
append. NSF Grant ATM-8507782. 


Descriptors: *Snow, *Snow cover, *Storm intensi- 
ty, *Ice, *Sea ice, *Synoptic analysis, *Cyclones, 
*Cyclone intensification, *Weather forecasting, 
*Mathematical models, Storms, Cyclone trajector- 
ies, North America, North Atlantic Ocean, North 
Pacific Ocean, Barotropic models, Forecasting, 
Mathematical equations, Weather data collections. 


Daily observational data for thirty winters (1951- 
80) are used to test the hypothesis that anomalous 
distributions of snow and ice cover influence the 
intensification and/or trajectories of synoptic-scale 
cyclones. The pools of objectively chosen cases 
include 100 wintertime cyclonic events in the mar- 
ginal snow/ice zones of each of three regions: 
eastern North America, the North Atlantic Ocean 
and the North Pacific Ocean. For each region, the 
errors of 24- and 48-hour forecasts derived from a 
barotropic model, from persistence and from an 
objective analog procedure are stratified according 
to the concurrent anomalies of snow or ice cover. 
The results support the notion that the 
baroclinicity near the snow/ice margin contributes 
to stronger intensification and/or to motion paral- 
lel to the snow or ice margin in eastern North 
America and in the North Atlantic. A weaker 
signal is found in the North Pacific. The signal is 
qualitatively similar in the fields of 500 mb ge 
tential and sea level pressure, although the 
ences between the composites are statistically ~~ 
nificant only in the sea level ure fields. The 
results suggest that forecasts 0 weekly or monthly 
circulation patterns may, in situations of extreme 
snow/ice cover, be improved . consideration of 
observed snow/ice anomalies, if these anomalies 
persist through the forecast period. Controlled ex- 
periments with the National Center for Atmos- 
pheric Research primitive equations forecast 
model show a weaker dependence on the extent of 
snow and ice, although qualitative similarities to 
the data-based results are detectable. (Author’s ab- 


stract) 
W87-04972 


FRONTOGENESIS AND SYMMETRIC STA- 
BILITY IN A MAJOR NEW ENGLAND SNOW- 
STORM, 

F. Sanders. 

Monthly Weather Review MWREAB, Vol. 114, 
No. 10, p 1847-1862, heen 1986. 13 fig, 3 tab, 27 
ref. NSF Grant ATM-8407 


Descriptors: *Snow, *Remote sensing, *Snow- 
storms, *Stability analysis, *Fronto; *Radar, 
*Cyclones, *Storms, New En Weather, 
Mathematical equations. 

ynoptic and ler radar are used to study the 

le frontogenetical f and of 
instability in the New 
on enghedeety 5s Derenter ous oiibbewe. Rater 
an explosively in’ cyc ° re. 
reflectivity patterns showed a tendency toward 
banded particularly near the leading 
(northwestern) edge of the storm. Only a minor 
portion of the snowfall, however, was associated 
with this pronounced bandedness. 


storm, 
descended to the layer between 850 and 700 mb 24 
h later. Doppler radar observations showed strong 
convergence just above the zone of maximum fron- 
togenesis and at the base of a region of vigorous 
Se ee 
eee stability was evaluated, for a geostro- 
base-state flow, from a series of vertical cross 
poe tas as close we teed to the radar site. Only 
a small area of i ity in the saturated 
pap —_ oS 
The 


and concentrated updraft. (Author’s abstract 
'W87-04974 


2D. Evaporation and Transpiration 


COMPARING SPRINKLER IRRIGATION AND 
FLOOD es FOR RICE, 

Louisiana Agricultural ee Station, St. 
Joseph. Northeast Research Stati 

For primary bibliographic entry a : Field 3F. 
W87-04368 


PHOTOSYNTHESIS AND GROWTH OF 
WATER HYACINTH UNDER CO2 ENRICH- 
MENT, 


, 
Florida Univ., Gainesville. Dept. of Botany. 
W. Spencer, and G. Bowes. 
Plant Physiology PLPHAY, Vol 82, No. 2, p 528- 
533, October 1986. 4 fig, 7 tab, 33 ref. USDA 
Grant 82-CRCR-1-1147. 


Descriptors: *Water hyacinth, *Carbon dioxide en- 
richments, *Photosynthesis, *Plant [1a 
Growth chambers, Leaves, Transpiration, 
sistance, Tissue analysis, Photorespiration, Dark 
respiration. 


Water hyacinth (Eichhornia crassipes (Mart.) 
Solms) plants were grown in environmental cham- 
bers of ambient and enriched CO2 levels (330 and 


cpl Aceeye Maat: A sgglbg: 
mother plants by 40%, but this was not maintained 
as the plants acclimated to the higher CO2 level. 
Effects of CO2 enrichment on photosynthetic rate, 
and Seaneennon sam AE aegis Sap 
an otorespiration respiration were 
conuitaed. It appears that with CO2 enrichment the 
temporary increase in net photosynthesis produced 
larger ramets. After acclimation, the greater total 
ramet area more than compensated for the lower 





net photosynthetic rate on a unit leaf area basis and 
pred. mer in a sustained improvement in dry weight 
gain. (Rochester-PTT) 
W87-04376 


EFFECT OF FOLIAR APPLICATION OF 
FULVIC ACID ON WATER USE, NUTRIENT 
UPTAKE AND YIELD IN WHEAT, 

Henan Research Inst. of Biology, Zhen-ZZhou 
(China). 

X. Xudan. 

Australian Journal of Agricultural Research 
AJAEAS, Vol. 37, No. 4, p 343-350, 1986. 4 fig, 6 
tab, 16 ref. 

Descriptors: *Grain *Fulvic acids, *Water 
stress, *Plant growth, * Wheat, *Water use, *Nutri- 
ent uptake, * yield, *Stomata, Chlorophyll, 
North China, Field tests, Drought, Winds. 


The effect of foliar applications of fulvic acid (FA) 
on water use, nutrient uptake, and yield was stud- 
ied in pot experiments and field trials. FA reduced 
the stomatal conductance of well-watered plants in 
ee ee ee The 
stomatal conductance of control plants fell con- 
tinuously from about 0.85 cm/sec to almost 0.00 
over a 9-day « cycle. Plants sprayed with FA 
at the the cycle maintained a stomatal 
conductance of about 0.30 cm/sec for the whole 
period. Spraying with FA resulted in a higher level 
i eddeaeae te ts tanes nb cour eee 
a by the roots. ae droughted at - 
cope! t stage, grain was depressed . 

. Spraying with FA increased the yield of 


stress imposed by hot, dry winds during 

opment, grain yield increased by 7.3-18.0%. (Au- 
thor’s abstract) 

W87-04381 


EFFECT OF SIMULATED WET SPRING CON- 
DITIONS ON THE RELATIVE EFFICIENCY 
OF THREE FORMS OF NITROGEN FERTIL- 
R ON GRASSLAND, 
ture and Food Science Centre, Belfast 

lorthern Ireland). Agricultural and Food Chem- 
istry Research Div. 
C. J. Watson, and S. N. Adams. 
The Journal of Agricul Science, JASIAB, 
bs 107, Part 1, p 219-222, August 1986. 3 tab, 10 


Descriptors: *Simulated rainfall, *Climatic condi- 


A field ae A at Hillsborough (Northern Ireland) 
tested effects of (NH4)2S04, 
SCa(NO3)2. NH4NO3. 10H20, or urea on an estab- 

cv. RVP. Natural 


Speer nace een rm ah 

on dry matter yield 

demand for} 
Roce PTT) 


that may occur. 
wersues 


ROOT REGULATED WATER RELATION- 
SHIPS AND GROWTH OF GROUNDNUT 


PLANTS, 

a Pradesh Agricultural Univ., Hyderabad 
For primary bibliographic entry see Field 21. 
W87-04386 


WATER CYCLE—Field 2 


Evaporation and Transpiration—Group 2D 


AT LOW WATER POTEN- 

TIALS IN SUNFLOWER: LACK OF PHOTOIN- 
HIBITORY EFFECTS, 

oe Univ. at Urbana-Champaign. Dept. of Plant 
R.E. Sharp, and J. S. Boyer. 

Plant ee PLPHAY, Vol. 82, No. 1, p 90- 
95, aan Tse. 5 fig, 1 tab, 34 ref. NSF Grant 


Descripto: “Photosynthesis, *Water potentials, 
“aeulionen *Leaves, °*E 
*Water use, *Plant shpuolegy, inhibition, 
*Carbon dioxide, Deh i gen, Respira- 
tion, Available water, 
last capacity to fix CO2 when 
photosyn' rts soa. yw fe tm 
tial (psi sub 1) have been to result from 
photoinhibition. This possibi — 
in soil-grown sunflower using gas exchange tech: 
nigucy to measure the influence of ight during 
capacity to 
CO3. The quantum yield for fixation as well 
as the rate of light- and CO2-saturated photos 
thesis were ly inhibited at low psi sub 1. 
extent of inhibition was the same whether the 
leaves were to high or to low light duri 
inhibition of the quantum 
way lo affecied When intercellular partial pr 
alae than the pari 
point, w! was lower pressures 
resulting a ee Photoinhibition 
occurred only exposures were im- 
posed under coapheelaaaie low CO2 and O02 
where both Lang thesis and p 
S tow the 
capacity to fix CO2 was entirely 
the result of ¢ direct effect of water availability on 
c last ion, and not photoinhibition. (Au- 
thor’s abstract) 


'W87-04475 


WATER USE EFFICIENCIES IN RELATION 


(England). 
R. A. Yates, and R. D. Taylor. 


Soil Use and Management, Vol. 2, No. 2, p 70-76, 
June 1986. 4 fig, 4 tab, 34 ref. 


yield the fact i 
ener interfered pe apne er dar gn 
cS ee between radiation and evaporation and 
yield. (Author’s abstract) 

W87-04576 


PHOTOSYNTHETIC ACCLIMATION AND 

WATER-USE EFFICIENCY SPE- 

OF UNDERSTORY HERBACEOUS 

BAMBOO (GRAMINEAE) IN PAN. 

Pennsylvania Univ., Philadelphia. Dept. of Biol- 

ogy. 

potency 1. N 5 
OECOBX, Vol. 70, No. 4, 14-519, 

Gecciogi 0 ref. NS 


a IF Grant 
DEB83-04261. 


*Photosynthesis, *Acclimitization, 


mesires be ete Came goeies como of Mabe 
temperature, and lower humidity 
understory. The importance 


po A tangents apne pe 


‘Alexander- 
Werner oP _ 


TISSUE WATER RELATIONS OF FOUR CO- 
OCCURRING CHAPARRAL SHR 

Stanford Univ., CA. Dept. of Biol Sciences. 
For Ben = bibliographic entry see Field 21. 
W87-04652 


BIOMASS ACCUMULATION AND RESOURCE 
UTILIZATION IN CO-OCCURRING 
LAND ANNU. 
Stanford Univ., CA. Dept. of Biological Sciences. 
H. A. Mooney, "RJ. Hobbs, J. Gorham, and K. 
pn 

ee ees a Vol. 70, No. 4, pabig® Fp nan pees 
Novem 1986. 5 fig, 1 tab, 9 ref. 
BSR 83-15675. 


: roe i *Accumulation, *Water 
use, * age *Annuals, Climates, Soil types, 
Reproduction, Soil moisture, Nutrients, California, 
Leaves, Grasses. 


stract) 
W87-04653 


EVENT-BASED SIMULATION MODEL OF 
MOISTURE AND ENERGY FLUXES AT A 
BARE SOIL SURFACE, 

Se ae ig NJ. Dept. of Civil and Geological 


bibliographic entry see Field 2G. 
WE7.D4758 


ASSESS- 
AND THE CO2/CLIMATE CONNEC- 





Field 2—WATER CYCLE 


Group 2D—Evaporation and Transpiration 


icultural Research Service, Phoenix, AZ. 
‘ater Conservation Lab. 


S.B ids, K L. Clawson, and M. G. —., 
ater Resources WRERAQ, V 2, 


Research 
Not 12, p 1702-1716, November 1986. 10 vos is 
ref. 


Descriptors: *Temperature effects, *Air pollution 
effects, *Plant water potential, *Transpiration, 
xide, *Climates, Diffu- 


Arizona, 
Jackson plant water stress index, Antitranspirants. 


In summer of 1985, several day-long sets of foliage 
mage measurements were obtained for 

thy and potentially transpiring water hyacinth, 
ee eee es Oe ae 
unventilated greenhouse at Phoenix, Arizona, 
along with concurrent ol Bi of air temper- 
ature, vapor pressure, and net radiation, plus, in the 
case of water hyacinth, leaf diffusion resistance 
measurements. Some data for these plants were 


accurately described this basic theory, utilizing 
pe weer nd measured values of plant foliage and 
resistances to water vapor transport. 
These lead to some slight adjustments in 
the aie for calculating the Idso-Jackson 
plant water stress index and they suggest that 
plants can adequately respond to much greater 
atmospheric demands for evaporation than what 
previously has been believed possible. In addition, 
they demonstrate that the likely net radiation en- 
hancement due to a doubling of the atmospheric 
carbon dioxide concentration will have little direct 
effect on vegetation temperatures, but that the 
antitranspirant effect of atmospheric CO2 enrich- 
ment on foliage temperature may be substantial. 
(Author’s abstract) 
W87-04760 


IONIC COMPOSITION OF ISOETES SETA- 
CEA PLANTS DURING REACTIVATION BY 


COURS DE LA REACTIVATION PAR REHY- 
DRATATION), 
Paris-6 Univ. (France). Lab. de Cytologie et Mor- 


For For primary bibiopraphic entry see Field 21. 


INFLUENCE OF MOISTURE STRESS AND IN- 

DUCED RESISTANCE IN PONDERSOSA 
PINUS PONDEROSA DOUGL. EX. 

LAWS, ON THE PINE SAWFLY, NEODIPRION 

AUTUMNALIS 

Northern Arizona Univ., Flagstaff. School of For- 

estry. 

M. R. Wagner. 

Forest Ecology and Management FECMDW, Vol. 

a No. 1, p 43-53, May 15, 1986. 2 fig, 1 tab, 28 


: *Moisture stress, *Pine trees, *Insects, 
Plant tissues, Plant physiology, bere = Phenols, 
Tannins, Defoliation, Fi ‘olyethylene 
glycol, Induction. 


Plant moisture = Ang was he ger maintained for 
seta lar 
roduced 


E nitrogen, + regen 
aaid touts s0- 


the 

foliage. Field studies fur- 

effect of induction by defo- 
important than the effect of the 

stress level. Both the level of lant stress and the 
amount of damage influence larval feed- 
ieee A tree damaged from 
previous defo! is likely to be quite different in 
chemistry than a nearby non-defoliated tree. Com- 


parison of two such trees might not reveal chemi- 
cal differences that are responsible for preferential 
selection. More research is needed to consider the 
ecg effect of removing or damaging foliage 
on remaining foliage and its subsequent suit- 
ability as a food source for sawfly larvae. (Au- 
thor’s abstract 
W87-04851 


IRRIGATION SCHEDULING AND WATER- 
mrs eye YIELD MODEL FOR THE JORDAN 


ALLEY, 
Jordan Univ. a 


Amman. 
For primary bibliographic entry see Field 3F. 
W87-04852 


RYEGRASS ESTABLISHMENT AND 
RELATION TO PESTICIDE TREATMENT, IR- 
RIGATION AND FERTILISER 
Rothamsted Experimental Station, Harpenden 
(England). 

For primary bibliographic entry see Field 3F. 
W87-04857 


EFFECTS OF ANTITRANSPIRANTS ON STO- 
MATAL OPENING AND THE a ae 
RELATIVE WATER CONTENTS 

TOMATO, 

Indian Inst. of Horticultural Research, Bangalore. 
Div. of Plant Physiology and Biochemistry. 

For primary bibliographic entry see Field 3F. 
W87-04861 


CONTRIBUTION TO THE STUDY OF BIO- 
CHEMICAL MECHANISMS OF RESISTANCE 
TO WATER STRESS: PROLINE ACCUMULA- 
TION DURING THE VEGETATIVE CYCLE OF 
(TRITICUM AESTIVUM L.) 
WHEAT (TRITICUM DURUM 
DESF.) (CONTRIBUTION A L’ETUDE DE LA 
RESISTANCE A LA SECHERESSE CHEZ LE 
BLE TENDRE (TRITICUM AESTIVUM L,) ET 
CHEZ LE BLE DUR (TRITICUM DURUM 
DESF.): ETUDE DE LACCUMULATION DE LA 
PROLINE AU COURS DE CYCLE DE DEVE- 
LOPPEMENT), 
Ecole Nationale Superieure Agronomique de 
Montpellier (France). 
P. Monneveux, and M. Nemmar. 
Agronomie AGRNDZ, Vol. 6, No. 6, p 583-590, 
1986. 10 fig, 3 tab, 23 ref. 


Descriptors: *Wheat, *Water stress, *Drought re- 
sistance, *Proline, *Transpiration, *Plant water po- 
tential, Accumulation, Rainfall. 


Leaf proline values were followed in bread wheat 
and durum wheat —- development cycle 
— over three years. Proline value was very close- 

ly linked to maximal day temperature and to rain- 
fall as well as to the accumulation of the amino 
acid behaving as a response to water deficit. The 
varieties tested were classified on the basis of their 
maximal proline value. Varieties with the highest 
values are known for their high resistance to 
drought. Durum wheat varieties have hi: 
values than bread wheat varieties. The classifica- 
tion of varieties within each species was close to 
that obtained by measurement of foliar resistance 
to transpiration. Proline accumulation seems to 
play an important role as a biochemical mechanism 
of resistance to water stress and should be used in 
the search for resistant parents. (Author’s abstract) 
W87-04865 


DIURNAL PATTERNS OF PHOTOSYNTHE- 
EV SP’ 


ENT GROWTH PHASES UNDER FIELD CON- 
DITIONS, 

Haryana Agricultural Univ., Hissar (India). Na- 
tional Agricultural Research Project. 

D. P. Singh, P. Singh, and H. C. Sharma. 
Photosynthetica PHSYBS5, Vol. 20, No. 2, p 117- 
123, 1986. 7 fig, 1 tab, 6 ref. 


Descriptors: *Photos 


*Evapotranspira- 
tion, *Water use e 


omy *Mustard, *Plant 


growth, *Field tests, Plant tissues, Temperature 
effects, India. 


The patterns of rates of net photosynthesis, evapo- 
transpiration and water use efficiency of Indian 
mustard crop canopy were studied on clear days 
under field conditions. Photosynthesis increased 
from the vegetative phase to pod formation and 
then declined through maturity. The relative con- 
tribution of green and leaves to canopy pho- 
tosynthesis was 61.1 and 35.2%, ively, at 
the pod formation phase. The di a mse of 
net photosynthesis rates to cnemegal etically 
active radiation (PAR) was temperature depend- 
ent. On cooler days, net photosynthesis rates were 
lower for a certain PAR during the first half than 
the second half of the day, and vice versa on the 
warmer days. Evapotranspiration was affected 
both by crop cover and evaporative demand until 
flower bud initiation and thereafter mainly by 
evaporative demand. There was a lag of about two 
hours between maximum net a and 
maximum evapotranspiration. Water use efficiency 
increased from the vegetative to the flowering 
stage and declined thereafter until crop maturity. 
Climatic conditions were favorable for optimiza- 
tion of water use efficiency during cooler months. 

um water use efficiency was recorded at 
higher PAR on cooler days. (Author’s abstract) 

87-04866 


EVIDENCE FOR THE PARTICIPATION OF 

DISSIMILATORY PROCESSES IN MAINTAIN- 

ING HIGH eee FLUXES THROUGH THE 
HOTOSYNTHETI 


STRESSED VES, 
Kaiserslautern Univ. (Germany, F.R.). Fachber- 
eich Biologie. 

Photouuthetin PHSTES. Vek 20, Now 
Photosynthetica PHSYBS, Vol. 20, No. 2, p 153- 
157, 1986. 3 tab, 15 ref. 


Descriptors: *Carbon, *Photosynthesis, *Phaseo- 
lus, *Oxidation, *Water stress, *Plant water poten- 
tial, Plant tissues, Leaves, Enzymes, Protein, Chlo- 
rophyll, Starch. 


A study was conducted to determine the role that 
carbon dioxide released from photorespiration, 
glycolysis, the Krebs cycle or other sources might 
play in maintaining high carbon fluxes behind 
almost closed stomata. The content of chloroplast 
starch and the activities of some of the enzymes 
involved in dissimilation and reassimiliation of 
photo-respiratory ammonia in relation to plant 
water potential were determined. Water stress ~ 
celerated the development of Phaseolus vulgaris 
which was psa “Y premature pene - 
flowers and roduction of small fruits. 
The activities of AD) -3-phosphoglycerate dehy- 
drogenase, glutamine synthetase and glutamate 
synthase decreased by about 25 to 30% when leaf 
water potential dro to severe stress levels, 
while the activity of NAD-malate dehydrogenase 
remained unaffected and the activity of NADP- 
glucose-6-phos; _— dehydrogenase increased by 
about 133%. The decrease in the activities of some 
enzymes during the stress period was related to the 
concomitant net loss of soluble protein. The strong 
increase in the activity of NADP-gl phos- 
phate dehydrogenase may be due to a function of 
this enzyme in the dissimilatory process leading to 
the almost ‘complete deaniaien if the chloroplast 
starch during water stress. Significant changes in 
the content ent of chlorophyll occurred only at severe 
stress. While the photosynthetic performance of 
medium stressed leaves recovered almost com- 
pletely after rewatering, severely stressed leaves 
died or recovered by not more than 40%. (Au- 
thor’s abstract) 
W87-04867 


PHOTOSYNTHETIC RATE AND WATER RE- 
LATIONS IN SOME FOREST HERBS IN 
SPRING AND 

Slovenska Akademia Vied, Bratislava (Czechoslo- 
vakia). Ustav Experimentalenj Biologie a Ekolo- 


gie. 
For primary bibliographic entry see Field 21. 
W87-04868 





WATERMELON (CITRULLUS LANATUS) 
PRODUCTION UNDER MULCH AND TRICK- 
LE IRRIGATION IN THE JORDAN VALLEY, 


grono! and Crop Science 
ZAPFAR, Vol. 156, No. % p 225-236, May 1986. 4 
fig, 6 tab, 15 ref. 


Descriptors: *Mulches, *Watermelon, *Jordan, 
Phy irrigation, *Water veld, oe *Irriga- 

tion requirements, *Crop temperature, 
Root distribution, Irrigation efficiency. 


The effects of different plastic mulching on crop 
water use and yields of watermelon were studied 
in a field experiment in the Jordan Valley. Soil 
tem: data was also collected in an attempt 
to study its fluctuation and degree of change under 
different mulching, and root density and distribu- 
tion were studied. Results indicated significant dif- 
ferences in water applied and in yi between 
treatments. Hi yield was obtained under 
transparent mulch with average total water _—, 
of 44.3 centimeters. An average yield was obtained 
under balck mulch when only 40.1 centimeters of 
water was — Under no mulch, only about 
one quarter o! the av erage yield was obtained with 
a highest total water supply of 51.2 centimeters. 
Root distribution and density did not show any 

tt differences. Soil temperatures under 
mulched treatments were higher than under non- 
mulched. The determined heat units showed no 
significant difference between transparent and 
black mulched treatments. (Author’s abstract) 
'W87-04877 


PHYSIOLOGICAL BASIS OF IRRIGATION 
SCHEDULING FOR SEED PRODUCTION IN 
aie nanan t BERSEEM 

LIUM ALEXANDRINUM L.) CROP, 
Indian Grassland and Fodder Research Inst.. 


Jhansi. 
For ae bibliographic entry see Field 3F. 
W87-04878 


EFFICIENT IRRIGATION TIMING METHODS 
FOR CORN PRODUCTION, 
pie Dakota State Univ., Fargo. Dept. of Agri- 


Engineering. 
For J pod bibliographic entry see Field 3F. 
87-04933 


ESTIMATING THE EFFECTS OF UNDER- 
STORY REMOVAL FROM A DOUGLAS FIR 
FOREST USING A TWO-LAYER CANOPY 
EVAPOTRANSPIRATION MODEL, 

British Columbia Univ., Vancouver. Dept. of Soil 


F. M. Kelliher, T. A. Black, and D. T. Price 
Water Resources Research WRERAQ, V: 
No. . 13 P 1891-1899, December 1986. 7 fig, : ; R 


*Fir trees, *Forest management, 
Equations, 
layers, Evaporation, Tran- 

spiration, Hydrologic budget, Trees. 


W. J. Shuttleworth’s (1979) development of the 
Penman-Monteith evaporation equation for multi- 
for application 1 the hypotonatous canopies of 
for app! to hypostomatous canopies 0 
Douglas fir and salal. This theory was combined 
with standard hourly micrometeorological meas- 
urements, eddy diffusive, boundary layer and sto- 
matal resistance functions, 


Cal 
page Fee 0.2 mm/d of values 
balance 


using Bowen ratio-energy measurements. 
The courses of average root zone volumetric water 
—_ (Theta) calculated for two extended peri- 

ods agreed well with neutron probe measurements. 
Salal understory removal resulted in measured 
values of Theta being only 0.01-0.03 cu m/cu m 
higher over the two periods, in close agreement 


with calculations. This corresponded to calculated 
tree transpiration rates being 0.4 mm/d higher on 
average, during the second half of both periods. 
These higher rates were confirmed by stomatal 
resistance measurements. (Author’s abstract) 
W87-04952 


EFFECTS OF WATER STRESS ON THE OR- 
GANIC ACID AND CARBOHYDRATE COM- 
POSITIONS OF COTTON PLANTS, 
Agricultural Research Service, New Orleans, LA. 
Southern Regional Research Center. 

For primary bibliographic entry see Field 21. 
W87-05038 


OSMOTIC ADJUSTMENT IN LEAVES OF VA 
MYCORRHIZAL AND NONMYCORRHIZAL 
ROSE PLANTS IN RESPONSE TO DROUGHT 


Washington State Univ., Pullman. Dept. of Horti- 
culture and Landscape Architecture 

For — bibliographic entry see Field 21. 
W87-05039 


PHOTOSYNTHETIC RESPONSES OF LEAVES 
TO WATER EXPRESSED BY PHO- 
TOACOUSTICS AND RELATED METHODS: I. 
PROBING THE PHOTOACOUSTIC METHOD 
AS o INDICATOR FOR WATER STRESS IN 


Weizmann Inst. of Science, Rehovoth (Israel). 
Dept. of Bioch 

For primary bibliographic entry see Field 21. 
W87-05040 


PH iC RESPONSES OF LEAVES 
TO WATER EXPRESSED BY PHO- 
TOACOUSTICS AND RELATED METHODS: II, 
THE EFFECT OF RAPID DROUGHT ON THE 
aan actin TRANSPORT AND THE RELA- 
TEES. ACTIVITIES OF THE TWO PHOTOSYS- 


Weizmann Inst. of Science, Rehovoth (Israel). 
Dept. of Biochemistry. 

For primary bibliographic entry see Field 21. 
W87-05041 


NONSTEADY-STATE ANALYSIS OF WATER 
FLOW AND CAPACITANCE FOR AGAVE DE- 


SERTI, 

California Univ., Los Angeles. Dept. of Biology. 
H. W. Calkin, and P. S. Nobel. 

Canadian Journal of Botany CJBOAW, Vol. 64, 
No. 11, p 2556-2560, November 1986. 7 fig, 1 tab, 
26 ref. NSF Grant BSR84-14455. 


Descriptors: *Plant water potential, *Desert plants, 
*Evapotranspiration, age gee po-nil_merg 
*Measuring instruments, il water potential, 
Simulation, Capacitance, Resistance, Leaves, Cells, 
Drought, Prediction, Metabolism. 


An analog electrical circuit, including both resist- 
ances and capacitances for roots, stem, and leaves, 
was developed for a desert leaf-succulent, ae 
deserti. Based on soil water potentials and ob- 
served transpiration rates and the influence of leaf, 
stem, and root relative water content on the water 
potential of each organ, water — could be 
at various locations in the transpiration 
stream. Simulations indicated as stomata 
opened at night for this crassulacean acid-metabo- 
lism plant, most of the water initially transpired 
came from the leaves. Water movement from the 
soil was greatest throughout the night and the 
early morning; the maximal water up’ trate from 
the soil was only about half of the maximum 
rate. As drought increased, lower 
transpiration rates led to smaller water losses, in 
turn leading to progressively earlier — of 
the leaf capacitance. The substantial and predict- 
able daily changes in plant water potential may 
have profound effects on physiological 
in the cells near the transpiration stream. UKetbers i 
abstract) 


W87-05060 


WATER CYCLE—Field 2 
Streamflow and Runoff—Group 2E 
2E. Streamflow and Runoff 


MEANDER FLOW MODEL I: DEVELOP- 
Iowa Univ., Iowa City. Dept. of Civil Engineer- 
ing. 

A. J. Odgaard. 

Journal of Hydraulic Engineering JHEND8, 


y' Vol. 
112, No. 12, p 1117-1136, December 1986. 7 fig, 22 
ref. NSF Grant MSM-8308470. 


Descriptors: *Channel morphology, *Sediment 

rt, *Meanders, *Mathematical models, *Al- 
luvial channels, Bed topography, Mathematical 
equations, Streambeds, Froude number, Bed stabil- 
ity, Mathematical equations, Channel curvature, 
Flow models. 


A model was developed for simulating the flow 
and bed bag a in a meandering channel. The 
basis of the tion is a solution to the equations 
for conservation of mass and momentum and for 
lateral stability of the streambed. The bed-stability 
equation uses a tr se force b for bed- 

sediment particles relating the transverse bed slope 
to primary flow variables. The main controlling 
parameters are the channel’s width-depth ratio, 
radius-width ratio, resistance characteristics (or 
gradient), and sediment Froude number. An inno- 
vative feature is the use of a simple mass-flux 
balance (mass conservation) to link the equation 
for bed stability to the momentu™ equations. The 
mass-flux balance related the ne: iateral transport 
of flow volume to the streamwise variation of 
transverse bed slope. The equations governing the 
secondary-current velocity and the transverse bed 
slope became those of a damped oscillating system 
subjected to a driving force, the change in channel 
curvature. The model was tested with both labora- 
tory and field data. (See also W87-04389) (Author’s 


abstract) 
W87-04388 





MEANDER FLOW MODEL II: APPLICA- 
TIONS, 
pny Univ., Iowa City. Dept. of Civil Engineer- 


z w Odgaar 

Journal of H Hydraulic Engineering JHEND8, Vol. 
112, No. 12, p 1137-1150, December 1986. 8 fig, 3 
tab, 10 ref. NSF Grant MSM-8308470. 


Descriptors: *Channel morphology, *Sediment 
transport, *Meanders, *Alluvial channels, *Mathe- 
matical models, Mathematical equations, Bed 
scour, Erosion, Bank protection, Muddy Creek, 
pe River, Streambeds, Flow models, Topogra- 
phy. 


An analytical model for simulating the flow and 
bed topography in a meandering alluvial channel 
was tested with data taken from previous field 
studies of sections of Fall River, Rocky Mountain 
National Park and of Muddy Creek in western 
Wyoming. The Fall River data was used for test- 
ing a technique which involves discretizing the 
river channel into a number of straight ond con- 
stant-radius reaches, and solving a set of governing 
equations for each reach, usin; a bound- 
ary conditions. The Muddy River data was used 
for testing a solution for a sequence of sine gener- 
ated meander curves. In both cases the simulated 
flow and bed features were in — ——— 
with those 
without use of Sieme te tors. With | its ability 
to predict both magnitude and location of bed 
scour near outer banks in meander curves, - 
model should be a useful tool for the design o' 

Se structures. (See also wentsesy 


(w 
W87-04389 





FRICTION SLOPE AVERAGING IN BACKWA- 
TER CALCULATION: 


s, 
Engen Univ., Clayton (Australia). Dept. of Civil 
n ’ 


Journal ror Hy Hydrantic Engineering JHEND8, Vol. 
112, No. 12, p 1151-1163, December 1986. 5 fig, 1 
tab, 5 ref. 





Field 2—WATER CYCLE 
Group 2E—Streamflow and Runoff 


Descriptors: *Backwater, *Water surface profiles, 
*Mathematical studies, Friction slope atl, Rack 
Mathematical 


ithmetic, geo- 

metric, and harmonic means of reach-end friction 

and the arithmetic mean of the or 

conveyances. Systematic variations exist in the 

slopes, and consequently the water levels, calculat- 
The errors in sl 


error. Its use was suggested, coupled with system- 
atic selection of cross section locations and occa- 
sional use of the geometric mean of reach-end 
slopes. (Author’s abstract) 

W87-04390 


tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

For primary bibliographic entry see Field 2C. 
W87-04392 


RESOURCE PARTITIONING OF FOOD PAR- 
TICLES BETWEEN ASSOCIATED LARVAE OF 
PROSIMULIUM RUFIPES AND EUSIMU- 
LIUM CRYOPHILUM (DIPTERA, SIMULII- 
DAE) IN AUSTRIAN MOUNTAIN BROOKS, 
Konstanz Univ. (Germany, F.R.). Fakultaet fuer 
Biologie. 

P. Schroder. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 107, 
No. 4, p 497-509, October 1986. 4 fig, 5 tab, 27 ref. 


Descriptors: *Food chains, 
*Blackflies, *Food itioning, ng 
*Detritus, Larvae, Jacobs’ electivity index D, Algae 
toms, Niches, Austria. 


‘Competing 


In June 1984 larvae of the blackfly species Eusimu- 
lium hilum and Prosimulium rufipes were 
collected in two small mountain streams in the 
Bregenzer Wald in Austria at 1600m above sea 
level. Comparisons between the particle distribu- 
tion of food supply suspended in the current and 
their in the larval guts of the blackfly 
— wed intra- and in’ differences. 
——. of large particles increased with 
increasing larval size in most cases. Detritus parti- 
cles and diatoms always were overrepresented in 
the larval guts compared with their proportions in 
the food oo Furthermore, the percentage of 
detritus increased in the larval gut of E. cryophi- 
lum with growing larval size, while it normally 
ee 
The proportion of -_ was always lower in 
the larval guts Sona in the food supply. To mage 
these differences the Jacobs’ electivity index D 
was calculated. It was concluded that there is only 
— niche ae in food utilization between two 
ontediaolases silbetasnsatane sina naies 
ent types, while larvae o same 
ae niche separation of food utilization, 
and time for successful coexistence. (Au- 
's abstract) 
W87-04409 


LIGNIN AND FIBER CONTENT OF FPOM 
IDERS TIPULA 


AE) AND 
HAM AND 


Alabama Univ., University. Dept. of Biology. 
For primary bibliographic entry see Field 2H. 
W87-04412 


HYBRID METHOD FOR 
W FORECASTIN' 


STREAMFLOW FO 9 
Asian Inst. of Tech., Bangkok (Thailand). 
For Se bibliographic entry see Field 7A. 


SEASONAL 


APPROACH TO THE MATHEMATICAL EX- 

PRESSION OF RECESSION CURVES, 

— Research Inst., Pretoria (South 
ica). 


I. Petras. 

Water S. A. WASADYV, Vol. 12, No. 3, p 145-150, 

July 1986. 5 fig, 2 tab, 7 ref. 

Descriptors: *Mathematical equations, *Hydro- 

grap analysis, *Surface groundwater relations, 
Mathematical analysis, *Recession curves, *Hy- 

drographs, *Runoff, *Groundwater storage, Mean 

= oo curve, Envelope recession curve, Base 
low. 


A recession curve of any origin can be mathemati- 
cally expressed by a superimposition of the expo- 
nential equation Q sub 0 x e to the minus alpha t 
power, and evaluated from its basic — 
alpha — coefficient) and Q sub 0 (initial 
discharge). The expression of curves of various 
gradients and curvature by the same formula en- 
abies their comparison on an equal basis. In order 
to expand this facility the method for the construc- 
tion of the mean and envelope recession curves 
from curves expressed by the above-mentioned 
relationship was developed. The method was dem- 
onstrated on the basis of nine curves from the 
outlet section of the Luano Catchment A 
(Zambia). (Airone-PTT) 

W87-04485 


CONCAVE-BANK BENCHES IN THE FLOOD- 
PLAINS OF MUSKWA AND FORT NELSON 
RIVERS, BRITISH COLUMBIA, 

Simon Fraser Univ., Burnaby iBritish Columbia). 
For primary bibliographic entry see Field 2J. 
W87-04522 


CLEARCUTTING AND THE BIOGEOCHE- 
MISTRY OF STREAMWATER IN NEW ENG- 


Northeastern Forest Experiment Station, Durham, 
NH. 

For primary bibliographic entry see Field SC. 
W87-04542 


FREQUENCY ANALYSIS OF LOW FLOWS: 
HYPOTHETICAL DISTRIBUTION METHODS 
AND A PHYSICALLY BASED APPROACH, 

Virginia etree Inst. and State Univ., Blacks- 


burg. Dept. of Ci 
G.V. Lo ated tag Mattejat, C. Y. Kuo, and M. 


Nordic rdie Hydrolo NOHYBB, Vol. 17, No. 3, p 
129-150, 1986. 2 fig, 32 ref, append. 


Descriptors: *Mathematical models, *Streamflow, 
*Hydro om, *Streams, *Frequency analysis, 

*Low *Probability distribution, Statistical 
analysis, Statistical pod Mathematical studies. 


Accurate prediction of low flows is required for 
effective management of streamflow to meet all 
demands and water quality needs. A mixed log 
Pearson type III distribution, a double bounded 
probability density function, partial duration series 
and a physically based approach are analyzed for 
frequency estimates of low flows. The mixed log 
Pearson III involves a point probability mass 
at zero for intermittent streams. The double bound- 
ed probability distribution has lower and upper 
bounds with a point mass at the lower bound. 
approaches are used in duration series; trun- 
cation and censoring which represent c of 
the population and the sample respectively. 
se yon are estimated by the maximum likeli- 
ood procedure. Considering low flows as part of 
the recession limb of stream flow ares a 
physically based h is formulated. i 
the exponential y of stream recessions and 
considering the initial recession flows, recession 
durations, and recharge due to incoming storms as 


statistically independent random variables, a first 
order random coefficient Markov model for initial 
recession flows is formed. The resulting steady 
state pn distribution for initial recession 


iow events. 


of low 
bor and intermittent streams. 


Author’s 
abstract) 
W87-04553 


ATTEMPTING FLOW FORECASTS OF THE 
INDUS RIVER, PAKISTAN, USING REMOTE- 
LY SENSED SNOW COVER DATA, 

Waterloo Univ. (Ontario). 

M. T. A. Makhdoom, and S. I. Soloman. 

Nordic Hydrology NOHYBB, Vo!. 17, No. 3, p 
171-184, 1986. 2 fig, 3 tab, 9 ref. 


Descriptors: *Snowmelt, *River flow, *Flow fore- 
casting, *Mathematical studies, *Indus River, 
*Remote ing, *Snow cover, *Runoff, Predic- 
tion, Pakistan, Weather data collections, Perform- 
ance evaluation. 


Recent developments in collection and interpreta- 
tion of remotely sensed back radiation data from 
the earth surface obtained by satellites has made it 
possible to readily delineate areas covered by snow 
on the earth surface. In view of this, attempts were 
intensified during the last decade to generate statis- 
tical relationships between the snow covered areas 
in the basin and the corresponding runoff during 
the snow melt period. However examination of 
such relationships developed specifically for fore- 
cating purposes in the Indus river basin in P Paki- 
cates that, given the current data and 
tional constraints, their usefulness is very lim- 
ited. The need for improving collection of remote- 
ly sensed data on snow to obtain information on 
snow density and other auxiliary information is 
emphasized. (Author’s abstract) 
'W87-04555 


MULTIVARIATE TRANSFER FUNCTION- 
NOISE MODEL OF RIVER FLOW FOR HY- 
DROPOWER OPERATION, 

Queen’s Univ., Kingston (Ontario). Dept. of Civil 


T. Olason, and W. E. Watt. 
Nordic Hydrology NOHYBB, Vol. 17, No. 3, p 
185-202, 1986. 9 fig, 13 tab, 21 ref. 


Descriptors: *Rivers, *Flow forecasting, *Multi- 
variate anal *Statistical analysis, *Statistical 
models, *River flow forecasting, *Time series 
models, *Mathematical models, Hydroelectric 
power, Ontario, Calibrations. 


Effective scheduling of hydroelectric power _ 
duction requires good long and short term 
casts of flows. Short term flow forecasts can be 
made only with some type of real time flow fore- 
casting system. Multivariate time series model in 
their transfer function-noise form are very applica- 
ble to multiple routing problems and lend them- 
selves readily to real time forecasting. The formu- 
lation of Multivariate auto regressive moving aver- 
age (ARMA) time series models and their transfer 
function noise (TFN) is described. Development of 
a multivariate TFN model is difficult if the multi- 
ple inputs are correlated. Various methods for 
developing multivariate TFN models with corre- 
lated multiple inputs are critically reviewed. A 
simple approach to developing multiple input TFN 
models with correlated inputs is described. This 
approach is successfully applied to developing a 
forecasting model for average daily flow of the 
Mattagami River at Little Long Generation Sta- 
= in Northern Ontario, Canada. System inputs 

upstream and tribu flows. Only three years 
of daily data for the period April 1st to October 
31st were required to calibrate the model. Two 
further years were used to verify the model. Fore- 
Oe eo an eee Oe oe Sane 
pod both calibration and verification periods. The 

average standard errors were 8 per cent “oy io. 

inflows (1 by lead) and 18 per pes (2 day 1 
The system produces tly better ed 
than ; univariate time series model. (Author’s ab- 
stract 





W87-04556 


SIMPLE AND EFFICIENT CONCEPTUAL 
CATCHMENT MODEL ALLOWING FOR SPA- 
TIAL VARIATION IN RAINFALL, 

Lund Univ. (Sweden). Dept. of Water Resources 


V.L. Nguyen, and R. Berndtsson. 
Hydrological Sciences Journal HSJODN, Vol. 31, 
5 4, p 475-487, December 1986. 7 fig, 2 tab, 13 


iptors: *Rainfall-runoff catenin, “Bale | 
fall, *Runoff, *Spatial distribution, * t 
areas, *Streamflow forecasting, *Runoff forecast- 
i ic models, *Model studies, *Mathe- 
Came a Algorithms, 

Water resources development, Tunisia. 


tries, the use 


is that computers may not be available. Even if 
they are available, computer time is ive. 
Hence, there is a need for simple models which can 
pee «se cket calculators or which are comput- 
t, with high accuracy. A rainfall 
saauil tamiah its 0 vay cieahe Geechee tage 
sented. With simple algorithms the model 


and 
'W87-04559 


EFFECT OF DEFORESTATION AND SUBSIST- 
ENCE AGRICULTURE ON RUNOFF OF THE 
KAFUE RIVER HEADWATERS, ZAMBIA, 
National Council for Scientific Research, Lusaka 
gre Water Resources Research Unit. 
A. Mumeka. 

Hydrological Sciences Journal HSJODN, Vol. 31, 
be 4, p 543-554, December 1986. 6 fig, 3 tab, 12 


peng oe : *Deforestation, *Subsistence agricul- 
ture, *Tropical forests, *Runoff, *Catchment areas, 
Streamflow, Zambia, Hydrographs, Agriculture, 
Cultivated lands. 


pie eenet ie oO ee ae. 
ing a tropical forest in the high rainfall belt of 
Zambia to agricultural use based on traditional 
farming methods are presented. Hydrol ob- 
servations were carried out on four catch- 
ments under their natural conditions first, and later 
two of them under ae Se 
imple linear regression analy- 

Zt ande od acacia aan. 
turbed catchments showed that there was an in- 
crease in streamflow as a result of deforestation 
Se — So. oo Se 

shape hydrograph was changed as 
ppt why nde Author’s abstract) 
W87-04564 


UPLAND AFFORESTATION: INFLUENCES 
— HYDROLOGY AND CHEMIS- 
’ 
Institute of Terrestrial Ecology, Bangor (Wales). 
Research Station. 


For primary bibliographic entry see Field 4C. 
W87-04574 


ESTIMATING CATCHMENT WATER QUAL- 
NSE cD D ON 
SING MATHEMATICAL MODELS OF SOIL 
ION EXCHANGE PROCESSES, 
Fortimary ti bibliographic Field 5C. 
entry see 
Werouss? 


CLIMATIC MODEL OF RUNOFF-DRIVEN 
COASTAL CIRCULATION, 

British Columbia Univ., _ Dept. of 
— 


phy. 
For Tg bibliographic entry see Field 2L. 


WATER QUALITY OF AGRICULTURAL 
COASTAL PLAIN WATERSHEDS, 


ee Univ., Newark. Dept. of Agricultural 
For pnary ‘ bibliographic entry see Field 5B. 


STATUS OF THE FRESHWATER PEARL 
MUSSEL MARGARITIFERA MARGARITI- 
FERA L. IN THE SOUTH OF ITS EUROPEAN 
RANGE, 

Bayreuth Univ. (Germany, F.R.). Dept. of Animal 
For bibliographic entry see Field 5C. 
W87.04656 


HYDRAULICS OF FLOODPLAIN FLOWS, 


Y. N. Sokolov. 

Hydrotechnical Construction HYCOAR, Vol. 20, 

No. 5, p 272-277, May 1986. 3 fig, 11 ref. ng 
from Gidrotekhnichesko Stroitel’stvo No. 5, p 

14-17, May 1986. 


Descriptors: ‘*Hydraulic roughness, *Floods, 
*Vegetation effects, *Flood plains, *Roughness co- 
efficient, Mathematical equations, United States, 
Soviet Union, Equations, Rivers. 


A method of determining the hydraulic roughness 
of individual plant species was developed and em- 
ployed along with a generalized vegetation param: 
eter in the mation foe tie hydeedlia sotahnets 
t. relation between the roughness 

coefficient and the ized ve; 
ter was determined both in the 
rivers in the USA and USSR. The ro 
ficient due to vegetation, n, = f(P(1/d)), w 

is the eee 


vegetation parameter, 
dnene dea the length of flow between rough- 
nes elements and dis ts characeratic dimension 


sab tahob Cosme 
ch Foe 


times delta sub i), w! pa For te 4 
ince iis ay eee 
the egetion ith water, h sub f is the 
depth at tae Rowigihin hems a ees: Sampson 
characteristic stretch of the floodplain, and delta is 
a parameter accounting for the of vertical 
continuity of ee oa eee. 
The subscript i poeoeee vegeta- 
tion or other obstacle; for plant remains 
held back by trees, i=1, for i=2, and so 
on. In natural floodplains 1/d is typically at least 
er so thet for practical purposes 2 = fF). 


37-04768 


tion parame- 
and for 
— 


= summation (i = 1 
i asia ant 
horizontal 


pny ap HYDRO RESOURCES WITH 


ord (England). 
For pri bibliographic entry see Field 7B. 
ws704779 — ” 


RECOMMENDATION FOR FLOOD DAMAGE 
REDUCTION AT WASTEWATER TREATMENT 
—_— River Basin Commission, Harrisburg, 
For pri bibliographic entry see Field 5D. 
ws74807 


SOVIETS SHELVE PLAN ON DIVERTING 
RIVERS IN ARCTIC REGIONS, 


For primary bibliographic entry see Field 4A. 
W87-04844 


HYDROLOGY OF ALLUVIAL STREAM 
CHANNELS IN SOUTHERN COASTAL PLAIN 
WATERSHEDS, 


WATER CYCLE—Field 2 
Streamflow and Runoff—Group 2E 


Georgia Univ., Athens. Dept. of Agricultural En- 
A. Shirmohammadi, J. M. Sheridan, and L. E. 


Asmussen. 
Transactions of the ASAE TAAEAJ, Vol. 29, No. 
" — January-February 1986. 13 fig, 4 tab, 


Descriptors: *Alluvial aquifers, *Alluvial streams, 
$Surface-groundwater relations, 

*Coastal plains, *Watersheds, Ranfall, *Ground- 
water, *Stream hag Hydrology, Soil maps, 
Seasonal variation, Evapotranspiration, Storms, 
Alluvial storage, Peak discharge. 


Since water management includes consideration of 
water quality as well as water quantity, proper 
characterization of oes —= —- 

and sources and sinks for both 
pepsin 2» tga pthc! nee 
of recorded rainfall, streamflow, and groundwater 
elevation data were used to anzlyze the a 
characteristics of the alluvial stream channels for 
three subwatersheds in the Coastal Plain of the 
i areas of these subwa- 


alluvial depth, respectively. These data were used 
to as _) a alluvial volume in each sub- 
watershed. T' and 





storage was observed for late winter and early 
spring due to higher rainfall and lowered evapo- 
transpiration. Gradually increasing values were ob- 
fifa nd higher evapotranspiraion. Rout ss 


Ty of “Of alluvial coarse 9 


peak discharge responses. 
For oma storms, instantaneous peak dis- 
charge rates were by an order of magnitude 
for wet conditions for dry conditions. (Alex- 


W87-04924 


EXPLICIT NUMERICAL SCHEMES FOR UN- 
STEADY FREE-SURFACE FLOWS WITH 


SHOCKS, 
Florida International Univ., Miami. Dept. of Civil 
and Environmental 


Research I. 22, 
No. 13, p 1923-1930, December 1986. 1G fig. 20 ref 


Descriptors: *Unsteady flow, *Open channel flow, 
*Bores, *Tidal bores, *Surface flow, *Channel 
flow, *Model studies, *Computers, *Mathematical 
equations, Numerical anal: Viscosity, Comput- 
er programs, Rivers, uations. 


The unsteady flows in open channels, such as 
rivers or canals, are often as one-dimen- 
sional flows. Such flows are described by a set of 
quasi-linear, hyperbolic differential equa- 
tions, called the Saint-Venant equations. Since a 
austen solution of these equations is not avail- 
able, except in special simplified cases, numerical 
methods have been used to integrate them. In cases 
where the assumptions of one-dimensional flow 


lytical solution to demonstrate their validity, A 


com: of the computer ti ee ee 
lucing the shocks with a 
Sows that the Prelsemenn’s nplicit echeme thes 





Field 2—WATER CYCLE 
Group 2E—Streamflow and Runoff 


four to eight times the CPU time taken by these 
explicit 


Because the latter are easier to 
program, it makes them attractive for real-life ap- 


—— (Alexander-PTT) 
87-04954 
MODEL FOR WETLAND SURFACE WATER 
DYNAMICS, 
Ann Arbor. 
= E. Hammer, and R. H. Kadlec. 
later Resources Research WRERAQ, Vol. 22, 
No.3, p 1951-1958, December 1986. 7 fig, 1 tab, 


a 


: *Mathematical models, *Wetlands, 
*Surface water, *Overland flow, an ng 
cat analysis, Algorithms, an renee, Fe 
Calibrations, Michigan, 
Stream discharge, Groundwater re- 


it 
f 


if 
"7 


of the importance and value of 
accelerated research to reach a 
of these ecosystems. The 
between biota, soils, and 
fe and foremost by the hydrolo- 
wetland. Much of the work to date has 
short of providing quantitative and defini- 
tive answers to questions involving nutrient cy- 
eS sediment transport, and pollutant removal 
because of our inability to accurately measure 

water movement in wetlands. The 

wetlands have been represented by 
— often es — detail and 
, but few spatially distributed models 
have — ty) mathematical model for overland 
flow areas was developed. 
Input information includes site topography and 
porosities, —- law parameters for the velocity 
correlation, and the dri forces: precipitation, 
evapotranspiration, stream flows, groundwater re- 
charge or discharge, and pumped additions. 
Depths and flow rates are then calculated as func- 


i 
i 


ENERALIZED STOCHASTIC HYDROME- 
pen ype MODEL FOR FLOOD AND 
FLASH-FLOOD FORECASTING: 1. FORMULA- 


TI 
Towa Univ., Iowa City. Dept. of Civil and Envi- 
roam pe ens eg 


Water Research WRERAQ, Vol. 22, 
No. 13, p 2083-2095, December 1986. 12 fig, 6 tab, 
24 ref, append. 


: *Model studies, *Hydrometeorologi- 

- models, *Precipitati *Streamflow, *Soil 

*Flood forecasting, *Flash floods, *Rain- 

fall-runoff Stochastic process, Equa- 
tions, Hydrology, Floods, Prediction. 


It has been common hydrologists 
involved in — lorecasting of floods to devel- 


models that simulate soil and 
pe penne hen = Me 


Tates as 
input. The lack of reliable and flexible precipitation 
models suitable for the spatial and tem scales 
of the hydrologic has prevented the for- 
mulation of generslized models oe 
was made to couple reer ar pach |b 
cal models and procedures within the real-time 

flood forecasting framework. A local quantitative 
precipitation model was coupled to a soil model 
and a channel routing model through mass conser- 
Sie a ee ee ee 
dating procedure. Automatic updating is per- 
formed through the use of the Extended Kalman 


Filter that provides the ——y for real-time 
——, forecasts of flood occurrence and 

lood magnitude. To complement the coupled 
system, a methodology was developed for consist- 
ent spatial interpolation of sparse observations of 
the pertinent meteorological input variables. The 
a — logy es into account 
result of the and atmospheric rates. The 
result of the modeling effort is a stochastic-dynam- 
ic hydrometeorological system suitable for use in 
real-time flood and flash-flood forecasting. The 
application of the model is illustrated by two case 
studies: one at Tulsa, Oklahoma and the other at 
Lewiston, Montana. (See also W87-04969) (Alex- 


W87-04968 


GENERALIZED STOCHASTIC HYDROME- 
TEOROLOGICAL MODEL FOR FLOOD AND 
FLASH-FLOOD FORECASTING: 2. CASE 


IES, 
Iowa Univ., Iowa City. Dept. of Civil and Envi- 
tal Engineering. 


ronmen 

K. P. Georgakakos. 

Water Resources Research WRERAQ, Vol. 22, 

ne > p 2096-2106, December 1986. 16 fig, 5 tab, 
ref. 


Descriptors: *Rainfall-runoff relationshi ips, *Model 
studies, *Precipitation, *Streamflow, “eo - 
teorological models, *Flood forecasting, * 
floods, Soil moisture, Case studies, on Mee 
evaluation, Stochastic process, Hydrographs, 
Floods, Prediction, Oklahoma. 


An integrated hydrometeorological model was de- 
velo; which combines components simulating 
precipitation, soil, and channel processes, in a con- 
ceptual manner, to produce forecasts of both mean 
areal precipitation and outflow discharge rate. The 
short- and long-term performance of this model in 
real-time flood flow forecasting was examined 
with 6-hourly data from the 2344 sq km Bird Creek 
Basin in Oklahoma. The model couples a local 
precipitation model with a soil and a channel 
model through (1) the conservation of mass law 
and (2) an extended Kalman filter. The input con- 
sists of surface meteorological data interpolated 
from observations at nearby National Weather 
Service stations. Hydrograph peak time and mag- 
nitude errors were quantified in an effort to judge 
performance from an operational hydrologist’s 
_— of view. Least squares criteria are also uti- 
ized. The effect of the use of forecasts of the input 
variables on model formance, at various fore- 
cast lead times, is indicated. Good overall perform- 
ance of the model was observed with obvious 
hydrologic performance deterioration when no 
precipitation component was used. (See also W87- 
wer — PTT) 


NOTE ON NONLINEAR STORAGE ROUTING, 
Vanderbilt Univ., Nashville, TN. Dept. of Civil 
and Environmental 


esearch WRERAQ, Vol. 
No. 13, meTTT ETT December 1986. 1 tab, 13 a 
Descriptors: *Flood routing, *Storage routing, 
*Dynamic waves, *Flood hydrology, “athematt 
cal models, amy method, — 
Comparison studies, Floods, Watersheds, Hydrolo- 
gy, Prediction. 


The availability of powerful computers has made 
routine use of complete dynamic wave routing 
feasible. Nevertheless, conceptual storage models 
should remain useful tools i in flood hpdeciony with 
applications in flood management, preliminary hy- 
draulic design, on-line stochastic flood prediction, 
and as components of distributed watershed 
models. Parameter estimates for a conceptual, non- 
linear storage routing model were derived on the 
basis of wave theory. An iterative solution scheme 
for the nonlinear storage routing model was ana- 
lyzed with respect to its convergence and com- 

in an application to quasi-nonlinear and to 

-storage routing schemes of the Muskingum 
type. The comparison shows that a noniterative, 
quasi nonlinear scheme is an excellent substitute 


14 


- the fully nonlinear storage algorithm. (Alexan- 
'W87-04971 


DESIGN OF NATIONAL, REAL-TIME WARN. 
iG SYSTEMS WITH CAPABILITY FOR SITE- 
iC, FLASH-FLOOD FORECASTS, 
Iowa Univ., Iowa City. Dept. of Civil Engineer- 
ing. 
For primary bibliographic entry see Field 7A. 
W87-04976 


— STRUCTURE IN SOUTHERN ON- 
Guelph Univ. (Ontario). Dept. of Zoology. 
pad posed bibliographic entry see Field 2H. 


EFFECTS OF SMALL IMPOUNDMENTS ON 
HYDROPSYCHID CADDISFLY PRODUCTION 
IN VALLEY CREEK, MINNESOTA, 

Toronto Univ. (Ontario). Dept. of Zoolo; 
wale bibliographic entry see Fiel 2H. 


DAM-BREACH FLOOD WAVE MODELS, 

Texas A and M Univ., College Station. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 8B. 
W87-05022 


ANALYSIS OF NONLINEAR MUSKINGUM 
FLOOD ROUTING, 

Engineering State Univ., Baton Rouge. Dept. of Civil 
: Singh, -~ P. D. Scarlatos. (ASCE) 
lournal 0 lydraulic Py SCE 
JHENDS, Vol. 113, No. 1, p 61-79, January 1987. 
6 fig, 4 tab, 19 ref, append. 


prs seer *Flood routi method, 
*Mathematical equations, * *Hydro- 

dynamic equations, Gearscee studies, Inflow- 

outflow, ipdoeaniaie, Sensitivity analysis. 


Teed ete © gent Sa ae 
and design of many environmental and water re- 
sources projects. The most accurate theoretical 
approach to flood an is the system of the St. 
a hydrod os AE gel is a nonlin- 
general be Theta hype iydoall : ale 
cman in solv y. Ni 
techniques such as finite differences or finite ele- 
ments along with digital computers must be uti- 
lized for solution of the complete St. Venant 
system. However, many less complicated methods 
have been developed for flood routing problems 
and have been found satisfactory in many — 


lications. The he Sook peewee nonlinear Mi 
Kingum method for fl routing is analyzed. ha 


lytical solutions for simplifying cases and approxi- 
mate integral solutions for general cases are de- 


comparison 

case using four sets a inflow-outflow data shows 
that the nonlinear method is less accurate than its 
linear counterpart. Also, the accuracy varies from 
one nonlinear version to another. (Alexander-PTT) 
W87-05024 


SEASONAL DYNAMICS OF PHOSPHORUS 
PARTITIONING AND EXPORT IN TWO 
STREAMS IN ALBERTA, CANADA, 

Alberta Univ., Edmonton. Dept. of Zoology. 

For primary bibliographic entry see Field 5B. 
W87-05052 


2F. Groundwater 


HYDROGEOLOGICAL PARAMETER ESTIMA- 
TION FROM PUMP TESTS ON A LARGE DI- 


! WELL, 
National Geophysical Research Inst., Hyderabad 
(india). 





V. S. Singh, and C. P. Gupta. 
Journal of Hydrology JHYDAT, Vol. 87, No. 3/4, 
p 223-232, October 30, 1986. 5 fig, 1 tab, 8 ref, 2 


Descriptors: *Hydrogeology, *Pumping tests, 
Rng 
grams, fers, water, mod- 
eling, Mathematical studies, Mathematical equa- 
tions, Drawdown, Field tests, India. 


A versatile and easy method using numerical mod- 
eling was presented for the estimation of aquifer 
parameters from pump tests on a large diameter 
well. The method is applicable even gl the 
abstraction rate is not constant during the pump 
test. All observational data during the pumping 
is aoe teanaes A Gb ae ot te 
aquifer parameters. example o! 
ee oe ee ae ee ee .2m 
located in the granitic terrain of the Anantapur 
district of Andhra Pradesh, India was presented to 
illustrate the method. The computer program writ- 
ten in BASIC was shown. It can be executed on a 
hand held calculator enabling aquifer characteris- 
tics to be determined in the field itself. (Wood- 


PTT) 
W87-04395 


DIGITAL SIMULATION MODEL FOR THE 
UNSTEADY-STATE RADIAL FLOW TO A DUG 


Centre for Water Resources Development and 
ment, Calicut (India). Ground Water Div. 

S. P. ing and U. V. Jose. 

Journal of Hydrology JHYDA7, Vol. 87, No. 3/4, 

p 233-244, October 30, 1986. 3 fig, 3 tab, 13 ref. 


Descriptors: *Simulation models, *Groundwater, 
*Groundwater movement, *Unsteady flow, *Du 
wells, *Radial flow, *Model studies, ‘Auer, Al 
gorithms, Mathematical studies, Lateral permeabil 

ity, Anisotropy, Hydraulic head, Pumping tests. 


A digital simulation model was presented for the 
solution of the unsteady-state radial flow to a 
lar; dug well perforating the full satu- 
rated thickness of an unconfined aquifer. The nu- 
merical solution was based on the finite difference 
approach. The computational algorithm was an 
iterative version of the alternating direction implic- 
it m time variant discharge from the 
aquifer, and the reduction in saturated thickness 
due to water withdrawal during both the abstrac- 
tion and recovery phases were suitably incorporat- 
ed in the simulation model. The simulation model 
could also handle conditions of partial penetration 
of the dug well as long as it was assumed that the 
groundwater flow from the aquifer into the well 
was confined only along the vertical face of the 
well with no contribution from the bottom face of 
ow. well. A sensitivity — — — ve doe 

es of the aquifer, namely 
permeability, anisotropy, specific storage and spe- 
cific yield. The res Beat an ae ae 
response of hydraulic heads in the aquifer was 
mainly sensitive to variations in lateral permeabil- 
pe and pe hypon A yield alone. The simulation model 
on tows to analyze data from well pump- 
ing inte. particular combination of parameters 
the aquifer at the test-site were iden- 
tified | by a parameter adjustment procedure. 


(Ww -) 
W87-04396 


WATER-TABLE HEIGHTS AND DISCHARGE 
Ww 


Experimental Station, 
€ ). Dept. of Soils and Plant Nutrition. 


. Yor 
Journal of Hydrology JHYDA7, Vol. 87, No. 3/4, 
p 255-266, October 30, 1986. 13 fig, 11 ref. 


Descriptors: *Water table, *Artesian flow, *Drain- 
age ditches, *Mathematical studies, *Groundwater, 
Ditches, Soil surfaces, hical analysis, Mathe- 
matical equations, Artesian le 


Water-table heights and discharge rates from paral- 
lel interceptor ditch drains in soils with artesian 


flow from a permeable substratum were analyzed 
by the method of conformal transformations. Re- 
sults were given in graphs that show the relation- 

ships between the —- ——— height and 
discharge rate in terms of , the 
depth of the permeable PB Fo eee pe 

head and the hydraulic conductivity of the saturat- 
ed soil. The results for the water-table height fit 
6 ea equation: H sub m / h sub a = 1 - 
exp(-1.65 D/(h sub a + d)) where H sub m was the 
maximum water-table height and h sub a the arte- 
sian head, both measured relative to the bottom of 
the ditches that were a height d above the permea- 
ble substratum, and D was the half-spacing of the 
ditches. (Author’s abstract) 

W87-04398 


MODIFIED STRONGLY IMPLICIT PROCE- 
DURE FOR GROUNDWATER FLOW ANALY- 


Indian Inst. of Science, Bangalore. Dept. of Civil 
Engineering. ' 
M. S. Mohan Kumar, K. Sridharan, and N. S. 


Lakshmana Rao. 
Journal of Hydrology JHYDA7, Vol. 87, No. 3/4, 
p 299-314, October 30, 1986. 12 fig, 6 ref. 


Descriptors: *MSIP, *Groundwater movement, 

*Implicit procedure, “Mathematical models, 

*Modified strongly im cl rocedure, *Ground- 

water flow, *Co: ers, *Transmissivity, 

*Mathematical coallen ean Equations, 

Seepage, Recharge wells, Mathematical analysis, 
low. 


A Modified Strongly Implicit Procedure (MSIP) 
to solve two dimensional groundwater flow prob- 
lems in non-rectangular regions was presented. At 
present while using SIP, such problems are solved 
over a superscribed rectangular computational 
region with zero transmissivities for nodes outside 
the region of interest. This leads to wastage in 
computer storage and time. The MSIP was devel- 
oped to handle non-rectangular regions directly 
without such dummy nodes. It was found that 
except for four types of boundary nodes, the same 
uations as in the normal SIP were F ee 
e relationships for the special types of 
nodes for row computations were aealaue Tie 
method was tested on two test problems and ime 
pa with other finite difference methods, and 
SIP was found to be the best. The MSIP will be 
particularly advantageous in regions with non-rec- 
tangular boundaries and where a number of param- 
eters have to be stored for each node. (Author’s 


abstract) 
W87-04401 


VOLUMETRIC APPROACH TO NON-DARCY 
FLOW IN CONFINED AQUIFERS, 

Technical Univ. of Istanbul (Turkey). Dept. of 
— and Water Power. 


Journal of Hydrology JHYDA7, Vol. 87, No. 3/4, 
p 337-350, October 30, 1986. 6 fig, 1 tab, 31 ref, 
append. 


Descriptors: *Nondarcian flow, *Confined 
aquifers, *Groundwater movement, *Darcys law, 
*Mathematical studies, *Forchheimer flow law, 
*Pumping tests, Mathematical equations, Mathe- 
matical analysis, Continuity equations, Laminar 
flow, Turbulent flow, Papadopulos curve, Cooper 
curve, Drawdown, Nova Scotia. 


Analytical expressions for type curves were de- 
rived for non-Darcian groundwater flows which 
occur naturally in coarse grained or fractured 
media. The basis of the derivation was the continu- 
ity equation coupled with the Forchheimer flow 
law which has laminar and turbulent flow compo- 
nents. Combination of these two equations by the 
concept of depression cone volume led to the 
desired solution. Sets of curves were obtained 
for different storage ients and Forchheimer 
flow condition. It was observed that in the case of 
non-linear flow the initial portions of the type 
curves were straight lines on a double logarithmic 
paper. Irrespective of the turbulence factor values, 


WATER CYCLE—Field 2 
Groundwater—Group 2F 


curvature that depended on the turbulence factor 
and were invariably above the Papadopulos and 
Cooper curves which present Darcian flow. For 
the same discharge and the storage coefficient, the 
non-Darcian flow caused greater drawdowns than 
the Darcian flow. The pumping test data used was 
taken from work done by Gale in 1977 on the 
fractured and coarse grained crystalline and meta- 
morphic rocks of Nova Scotia, Canada. (Wood- 


W87-04403 
MODELLING FRESH WATER INJECTION 


AQUIFER, 
Technion - Israel Inst. of Tech., Haifa. Faculty of 
Civil Engineering. 
H. Rubin, and A. Pistiner. 
Journal of Hydrology JHYDA7, Vol. 87, No. 3/4, 
p 351-378, October 30, 1986. 6 fig, 1 tab, 22 ref, 
append. 


Descriptors: *Disposal wells, *Injection wells, *In- 
filtration, *Groundwater, *Fresh water injection, 
*Saline water, *Aquifers, *Mathematical models, 
*Saline-freshwater interfaces, *Rechar, Ee ane wells, 
Mathematical equations, Mathemati 
Downconing, Numerical simulations, Tesnahion 
zone. 


A study of physical phenomena typical to injection 
of fresh water, like treated effluents, into an aquifer 
whose deep layers are saturated with saline water, 
and whose upper layers are saturated with fresh 
water was presented. The study concerned infiltra- 
tion by recharge wells as well as over an infiltrat- 
ing area. It also presented the devel: it of the 
——— numerical model and various numeri- 
simulations demonstrating the applicability of 
the model and representing the possible physical 
phenomena associated with the fresh water injec- 
tion. The numerical model was able to simulate the 
downconing process and the formation of the tran 
sition zone in the aquifer. The numerical 
ments with the model indicated that the 
water injection may lead to degradation of the 
groundwater quality mainly around the injection 
= ———s calculations of such an effect and 
pens pon that practical methods a 
ect should be developed were giv 
pom bo concluded that the design of olan water 
injection systems should consider the adoption of 
salinization control methods. (Wood-PTT) 
W87-04404 


GROUNDWATER LOWERING IN THE FOUN- 
DATION PIT OF THE _ KAISIADORYS 
PUMPED-STORAGE STATION, 

For primary bibliographic entry see Field 8A. 
'W87-04414 


SOIL AND GROUNDWATER SALINITY 
ALONG DRAINAGE DITCHES IN EASTERN 
NORTH DAKOTA, 

North Dakota State Univ., Fargo. Dept. of Soil 


Science. 
For primary bibliographic entry see Field 4C. 
W87-04445 


APPROACH TO THE MATHEMATICAL EX- 
PRESSION OF RECESSION CURVES, 
Hydrological Research Inst., Pretoria (South 


rica). 
For primary bibliographic entry see Field 2E. 
W87-04485 


MODELLING OF GROUND-WATER LEVELS 
OOTFO) COMP. 


IN THE G INTEIN ARTMENT 
IN WESTERN TRANSVAAL (DIE MODELLER- 
ING VAN GRONDWATERVLAKKE IN DIE 
GROOTFONTEINKOMPARTEMENT IN WES- 
TRANSVAAL), 

Orange Free State Univ., Bloemfontein (South 
Africa). Inst. vir Grondwaterstudies 

G. J. van Tonder, H. J. van Rensburg, J. F. Botha, 
and D. B. Bredenkamp. 

Water S. A. WASADYV, Vol. 12, No. 3, p 151-160, 
July 1986. 11 fig, 2 tab, 21 ref. 
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i : *Flow models, *Aquifers, *Ground- 
water level, *Model studies, *Grootfontein, *Finite 
element method, *South Africa, Water supply de- 

velopment, Prediction, Water demand. 
it is situated near 


Grootfontein compartmen' 

porte Ay pre oc It is therefore 
recommended that the aquifer be utilized as an 
auxiliary water supply in the future. (Author’s 
abstract) 


W87-04486 

CONTRIBUTION TO THE STUDY OF TEMPO- 
RAL VARIATIONS IN THE CHEMISTRY OF 
SPRING WATER IN KARSTIFIED CARBON- 
ATE ROCKS, 


and Water Resources Research 


Centre, 

S. B. Jawad, and K. A. Hussien. 

Hydrological Sciences Journal HSJODN, Vol. 31, 
~ 4 4, p 529-541, December 1986. 9 fig, 2 tab, 11 


Descriptors: *Karst, ‘*Temporal distribution, 
*Chemical analysis, “Springs, *Groundwater 
movement, on water, *Aquifers, Chemical 
properties, Water properties, Iraq, Seasonal varia- 


The temporal variations of spring water chemistry 
observations on the nature of 
carbon: 


limestone beds, given an average value of 3.3 

ee ae The esi- 

um and calcium hardness has 

Se Sone ae ee om ane. 
partial pressure of CO2 has a minimum of 10 

to minus 2.7 power bar and a maximum of 10 to 

pep ay sha The values of the calcite 


i acceptab! 
of hardness. (Author’s abstract) 
W87-04563 


APPLICATION OF DRAINAGE THEORY IN 
THE FIELD, 

Rothamsted Experimental Station, Harpenden 
(England). 


For primary bibliographic entry see Field 2G. 
W87-04570 


GROUT AND SLURRY WALLS FOR HAZ- 
WASTE CONTAINMENT: THE DOWN SIDE, 
California Univ., Berkeley. Dept. of Mechanical 
Engineering. 


For primary bibliographic entry see Field 5G. 
'W87-04582 


MODELING OF SOLUTE TRANSPORT IN AG- 
CTURED 


B TRIX, 
of pak Tech., Stockholm (Sweden). Dept. 
of Chemi Engineering. 

wefeuar’ bibliographic entry see Field 5B. 


DUAL-GAMMA ATTENTUATION FOR THE 
DETERMINATION OF POROUS MEDIUM 
SATURATION WITH RESPECT TO THREE 
FLUIDS, 

Princeton Univ., NJ. Water Resources Pro, 

we primary bibliographic entry see Field 5A. 


CONTAMINANT TRANSPORT THROUGH A 
FRACTURED POROUS ROCK: IMPACT OF 

INLET BO! ARY CONDITION ON 
THE CONCENTRATION PROFILE IN A ROCK 


MATRIX, 
Royal Inst. of Tech., Stockholm (Sweden). Dept. 
of Chemical ineering. 

For primary bibliographic entry see Field SB. 
W87-04762 


ROUTING THROUGH FRAC- 


ineering Lab., Idaho Falls. 
. Koslow. 
1. 22, 


; Researc! WRERA 
No. 12, p 1731-1734, November 1986. 5 ig, he: tab, 5 | 
ref. DOE Contract DE-ACO07-76IDO15 70. 


Descriptors: *Fracture junctions, *Solute trans- 
port, *Path of pollutants, *Groundwater move- 
ment, *Geologic fractures, Streamline routing, 
Laminar flow, Mixing, Solutes, Transport, Plumes. 


Laboratory experiments in a single, four-branch 
fracture junction were conducted to determine cri- 
teria for routing streamlines through fracture junc- 
tions. Under laminar flow conditions, no evidence 
of complete mixing was observed. For continuous 
junctions, only one criterion is needed to correctly 
route streamlines: streamlines cannot cross. For 
discontinuous junctions, a second criterion is nec- 
essary: flow along adjacent streamlines must be in 
the same direction. Based on these two criteria, a 
unique distribution of streamlines can be obtained 
for any configuration of multi; - a fractures meeting 
wees 


HYDROLOGY OF ALLUVIAL STREAM 
CHANNELS IN SOUTHERN COASTAL PLAIN 
WATERSHEDS, 

Georgia Univ., Athens. Dept. of Agricultural En- 


ig. 
For primary bibliographic entry see Field 2E. 
W87-04924 


EVAPORATION AND NON-TILE SEEPAGE 
DURING WATER TABLE DRAWDOWN, 
Agricultural Research Service, — TX. 

For primary bibliographic entry see Field 4B. 
W87-04925 


NONLINEAR-REGRESSION GROUNDWATER 
FLOW MODELING OF A DEEP REGIONAL 
AQUIFER SYSTEM, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

R. L. Cooley, L. F. Konikow, and R. L. — 
Water Resources Research WRERAQ, Vol. 22, 
pk p 1759-1778, December 1986. 11 fig, $ tab, 


Descriptors: *Groundwater movement, *Model 
studies, *Aquifers, *Mathematical models, Regres- 
sion analysis, Boundary can Beg Great Plains, 

er, rings, Leakage, 
Hydraulic hed, Groundwva Groundwater, Bown Model test- 


Groundwater is most commonly developed as a 
source of water supply because it represents a 


16 


reliable, economical, and local source of water that 
usually is of good quality. A nonlinear re 
ar age flow model, based on a 
ite-element discretization, was used to analyze 
steady state two-dimensional groundwater flow in 
ae 6 
mi area of the Northern Great Plains. Regression 
parameters estimated include intrinsic permeabili- 
ties of the main aquifer and separate lineament 
zones, —— from eight major springs sur- 
roun the Black Hills, and heads on 
the m boundaries. Aquifer thickness and tem- 
— variations were included as specified 
tions. The regression model was applied using 
sequential F testing so that the fewest number and 
simplest zonation of a com- 
bined with the simplest ov model, were evalu- 
ated initially; additional complexities (such as von 
divisions of zones and variations in tem; 
and thickness) were added in stages to ev ose a 
subsequent degree of improvement in the model 
results. It was found that only the eight 4+ 
springs, a single main aquifer intrinsic permeability, 
two separate lineament intrinsic permeabilities of 
much smaller values, and temperature variations 
are warranted by the observed data (hydraulic 
heads and prior information on some ) 
for inclusion in a model that attempts to explain 
. icant controls on groundwater flow. Addition 
thickness variations did not significantly im- 
onien model results; however, thickness variations 
were included in the final model because they are 
fairly well defined. Effects on the observed head 
distribution from other features, such as vertical 
leakage and regional variations in intrinsic perme- 
ability, apparently were overshadowed by meas- 
urement errors in the observed heads. Estimates of 
the parameters correspond well to estimates ob- 
tained from other independent sources. (Alexan- 


der-PTT) 
W87-04942 


SOLUTE TRANSPORT PARALLEL TO AN 
INTERFACE SEPARATING TWO DIFFERENT 
POROUS MATERIALS, 

Technische Ho rome or Delft (Netherlands). On- 
derafdeling der Wiskunde en Informatica. 

For lene’ bibliographic entry see Field 5B. 1 


THREE-DIMENSIONAL _FINITE-ELEMENT 
MODEL FOR SIMULATING WATER FLOW IN 
VARIABLY SATURATED POROUS MEDIA, 
GeoTrans, Inc., Herndon, VA. 

For SS bibliographic entry see Field 2G. 
W87-04944 


MODEL TO EVALUATE THE TRANSIENT 


MASSES, 

Pennsylvania State Univ., University Park. Dept. 
of Mineral Engineerin, ig. 

For primary bibliographic entry see Field 5B. 
W87-04945 


GROUNDWATER CONTAMINATION FROM 
MILL TAILINGS 
OF A DYNAMIC 


California Univ., Berkeley. Lawrence Berkeley 
Lab. 

For primary bibliographic entry see Field 5B. 
W87-04946 


GREEN AND AMPT ANALYSES FOR RISING 
WATER TABLE AND INTERMITTENT SUR- 
FACE FLUX CONDITIONS, 

New South Wales Univ., Kensington (Australia). 
School of Civil Engineering. 

K. K. Watson, and S. A. Awadalla 

Water Resources Research WRERAQ, Vol. 22, 
No. 13, p 1835-1843, December 1986. 13 fig, 17 ref. 


Descriptors: *Mathematical equations, *Ground- 
water movement, *Water table fluctuations, 
*Mathematical models, *Numerical analysis, 
Porous media, Prediction, Computers, Computer 





progra oon igual Hysteresis, Simulation analysis, 


Equations developed for a Green and Ampt 
analysis for moving water table conten Pg 
initially saturated homogeneous profile of porous 
material and used previously in a falling water 
table study were applied to a falling-rising water 
coaesnieeenen tt nas The ability of the equa- 
tions to be used in a system involving a directional 
change in water table movement relates to - 
inclusion in the equations of a term describing 
initial saturated depth recive to each new ov age 
of the analysis. predictive capability of 
Green and Ampt approach for such a system was 
tested by comparing the results with those ob- 
tained from a computer-based numerical analysis. 
The relevant subroutine in the computer program 
required certain restructuring to accommodate the 
rising water table component. An interpolative 
hysteresis model was used to describe the accom- 
panying wetting process with the material in ques- 
tion wetting up along primary wetting scanning 
—< In com with the complexity of the 
real system during rewetting, the simplicity of the 
Green and Ampt roach is very marked. Not- 
withstanding this, it was found ¢ that reasonable 
ae on occurs, although care is necessary 
appropriate value, applicable to 
the weting Process for the characteristic pressure 
ead at sharp front. The Green and Ampt 
pontwA was also extended to include a falling 
water table system where an applied surface flux of 
constant magnitude is discontinued during the 
gravity process. The analysis can be 
= ted to such intermittent inflow; comparisons 
a numerical simulation indicated that satisfac- 
pore ry accuracy is achievable. (Author’s abstract) 
W87-04947 


EQUIVALENT CONTINUUM MODEL FOR 
JUPLED STRESS AND FLUID FLOW ANAL- 
YSIS IN JOINTED ROCK MASSES, 
Saitama Univ. (Japan). Dept. of Foundation Engi- 
neering. 
3 Socge 
ter Resources Research WRERAQ, Vol. 22, 
No. + p 1845-1856, December 1986. 13 fig, 2 tab, 


Descriptors: *Groundwater movement, *Mathe- 
matical models, *Fluid flow, *Rocks, *Mathemati- 
cal equations, *Porous media, *Rock properties, 
Permeability, Springs, Seepage, Anisotropy, Field 
tests, Model studies, Geologic fractures. 
In the recent topics of rock hydraulics, much at- 
tention is focused on groundwater flow through 
various geological gen ee to solve some 
problems concerning geothermal energy, earth- 
quakes, and deep pam nc burial of bi high-level 
nuclear waste. Geological discontinuities such as 
faults and joints are of read occurrence in 
rock masses. To treat these discontinuities in the 
numerical analyses of rock masses, the so-called 
joint element has been developed. To provide a set 
of governing equations for solving the coupled 
stress and fluid flow, a rock mass, which common- 
ly contains a large number of geological disconti- 
nuities , is treated as an anisotropic, elastic porous 
medium with the co’ 4 
and ity tensors, hydromechanical equiva- 
lents to the discontinuous mass. The hydromechan- 
ical equivalents, with the special emphasis on the 
permeability tensor, are formulated on the assump- 
tion that any crack can be replaced by a set of 
— planar plates connected by two springs. 
‘wo-dimensional numerical analyses on seepage 
flow networks support the validity a the perme- 
ability tensor. Some field evidence is analyzed to 
examine the —— of the present model for 
po purpose of rock hydraulics. (Alexan- 


W87-04948 


SIMULATION OF CONTAMINANT PLUMES 
WITH LARGE DISPERSIVE CONTRAST: 

OF ALTERNATING DIREC- 
TION GALERKIN MODELS, 


Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
For primary bibliographic entry see Field 5B. 


W87-04949 


PREDICTING MASS TRANSPORT IN 
CRETE NETWORKS WITH THE 
AID OF GEOMETRICAL FIELD DATA, 

Royal Inst. of Tech., Stockholm (Sweden). Dept. 
of Hydraulics Engineering. 

= Spey bibliographic entry see Field 5B. 


SECOND-ORDER APPROACH FOR THE 
MODELING OF DISPERSIVE TRANSPORT IN 
POROUS MEDIA: 3. APPLICATION TO TWO 
POROUS MEDIA PROBLEMS, 

Massachusetts Inst. of Tech., Cambridge. Dept. of 


For irr bibliographic entry see Field 5B. 
W87-04958 


TRANSPORT OF DISSOLVED HYDROCAR- 
BONS INFLUENCED BY OXYGEN-LIMITED 
BIODEGRADATION: 1. THEORETICAL DE- 


VELOPMENT, 
North Carolina State Univ. at Ral 


leigh. 
For primary bibliographic entry see Field 5B. 
'W87-04959 


TRANSPORT OF DISSOLVED HYDROCAR- 
BONS INFLUENCED BY OXYGEN-LIMITED 
BIODEGRADATION: 2, FIELD APPLICATION, 
North Carolina State Univ. at Raleigh. 

For primary bibliographic entry see Field 5B. 
'W87-04960 


CHLORINE 36 DATING OF VERY OLD 
GROUNDWATER: 1, THE GREAT ARTESIAN 
BASIN, AUSTRALIA, 


|, AU: 
Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 
H. W. Bentley, F. M. Phillips, S. N. Davis, M. A. 
Habermehl, and P. L. Airey. 
Water Resources Research WRERAQ, Vol. 22, 
1991-2001, December 1986. 8 fi 


SF Grants INT-8111034 and PHY-82- 


Descriptors: *Chlorine-36, *Groundwater dating, 

*Geochemistry, *Water analysis, 
*Isotope studies, Radioactive half-life, — 
Hydrodynamics, Groundwater, Spectral analysis. 


The age of groundwater can be defined as the 
length of time the water has been isolated from the 
atmosphere. Even though all samples are affected 
to some de; by mixing the concept of an ‘aver- 
age’ groundwater age is a useful one. Chlorine 36 
has many advantages as a dating tool for very old 

undwater. These am include a suitable 

per ae i yee —— con- 


Sea ‘of por-wscer Non sources at levels seals 
to the atmospheric input. Recent advances in 
tandem accelerator mass spectrometry have per- 
mitted the analysis of 36CI at the low abundance 
———« following residence in the subsurface for 
 Ssek ke date soon ot apenetoeen an 
ity o' for very old groundwater, the 
36C1/Cl ratios of 26 groundwater samples from the 
Great Artesian Basin of Australia were measured. 
compere favorably calculated from the 36Cl data 
compare fav _, with ages computed —— 
ently from hydrodynamic simulations. (See also 
W87-04962) (iamater PTT) 
W87-04961 








CHLORINE 36 DATING OF VERY OLD 

GROUNDWATER: 2. MILK RIVER AQUIFER, 

ALBERTA, CANADA, 

New Mexico Inst. of Mining and Technology, 

Socorro. Dept. of Geoscience. 

F. M. H. W. Bentley, S. N. Davis, D. 

Elmore, G. B. Swanick. 

Water Resources Research WRERAQ, Vol. 22, 

Ly 13, BJ *. 2003-2016, December 1986. 13 fig, 2 tab, 
C Contract NRC-04-78-272; Office of 

ame Waste Isolation Contract E51L-04900; 

NSF Grant PHY-82-40321. 
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Descriptors: *Chlorine-36, *Groundwater datin; 
*Milk River aquifer, *Isotope studies, *Water 
ysis, Groundwater, Sandstone, 
Aquifers, Leakage, Shale, Discharge, Connate 
water. 


Chlorine 36 groundwater dating was applied to the 
Milk River — in southern Alberta, Canada, 
which consists of sandstone interbedded between 
thick shale units. The groundwater is confined =e 
pee ok by both upward and downward | 
through the shales. The concentration of Phe ) e 
dent though the ager, This Ci) ic 
dient one ye aquifer. This Ci(-) i uae 
dating of the system. 
hanges, flushing of connate water, introduction of 
chas from older water below the aquifer, and ion 
filtration have been p ty ible explana- 
tions for the increase. ita show a con- 
sistent decrease of the seeVCl ri ratio avant "3 
concentration downgra- 
of the aquifer. Dates calculat- 
‘Cl ratio show a reasonable distri- 
bution in light of the hydraulic controls on the 
system, whereas dates calculated from the — 
concentration give negative ages. This su; 
that ion filtration is ible for the Ci(- 
crease and that the 36C1/Cl it dace is cio 
ferred. Water ages are estimated to be more than 2 
million yr near the distal end of the aquifer. (See 
also W87-04961) (Alexander-PTT) 
W87-04962 


NATURAL GRADIENT EXPERIMENT ON 
SOLUTE TRANSPORT IN A SAND AQUIFER: 
1, APPROACH AND OVERVIEW OF PLUME 


Stanford Un CA. Dept. of Civil En, 
niv., t. gineerin, 
“ae pliographic entry see Field 5B. ” 


NATURAL GRADIENT EXPERIMENT ON 
SOLUTE TRANSPORT IN A SAND AQUIFER: 
2. SPATIAL MOMENTS AND THE ADVEC- 
TION AND DISPERSION OF NONREACTIVE 


Sit Ua, CA. Dept of Cl Eg 
lo niv., t. oO 
For waleaee bibliographic entry see Field 5B. 


NATURAL GRADIENT EXPERIMENT ON 
SOLUTE TRANSPORT IN A SAND AQUIFER: 
3. RETARDATION ESTIMATES AND MASS 
BALANCES FOR ORGANIC SOLUTES, 
Stanford Univ., CA. Dept. of Civil 

we no" bibliographic entry see Field 5B. 


NATURAL GRADIENT EXPERIMENT ON 
SOLUTE TRANSPORT IN A SAND AQUIFER: 
4. SORPTION OF ORGANIC SOLUTES AND 
Stanford U ch Dat f Civil En, 
niv., a t. of Civi gineering. 
For pri bibliographic entry see Field 5B. 
$7-04966 on 


NATURAL EXPERIMENT ON 


VARIABILITY 
INDUCTIVITY AND ITS ROLE IN THE DIS- 


CO) 
PERSION PR 
oe Univ. (Ontario). Dept. of Earth Sciences. 


Lad yi bibliographic entry see Field 5B. 


GEOPHYSICAL MAPPING OF A BURIED 
~~ INTERFACE, EAST- 
Kuwait Univ., Safat. Dept. of Geology. 

H. O. Alli. 


Ground Water GRWAAP, Vol. 25, No. 1, p 14-20, 
January-February 1987. 10 fig, 10 ref. 


ysical i * Aquifers, 
eeudan, *Ground. 


pography, Geohydrology. 





Field 2—WATER CYCLE 
Group 2F—Groundwater 


The El-Shawak area in the Kassala province of 
ceteme Coen & 0 Ont cuaken ot as OO eg en 
Schagets te Soo aden hn oom Seo unas oi the 
area lies within a large 

basin known as the Gedaref Basin, com- 

meen principally of clastic sediments of the 
jubian Sandstone Formation which are overlain 
by sheets of basalt and dolerite and underlain by a 
carton he wee oy eit ae ag 
project in the area, grav- 

ity and seismic refraction techniques were com- 
pony donee may ing? 2 medial rare mene 
to determine the thicknesses of the sedimentary 
ee Se 


hy of the Basement Complex is undu- 
- b two troughs separated 


ep thicknesses ‘ex the 
ate eae tate oe e from 50 m (164 
ft) to greater than 250 m (820 ft). Although the 
thicknesses of the Nubian Formation are favorable 

the yield is very lim- 


GASEOUS BEHAVIOR OF TCE OVERLYING A 
CONTAMINATED AQ 


F i bibliographic entry see Field 5B 
‘or entry see Fi ; 
w87-05064 


CHARACTERIZATION OF FRACTURE PER- 
MEABILITY WITH HIGH-RESOLUTION VER- 
TICAL FLOW MEASUREMENTS DURING 
BOREHOLE PUMPING, 

peer gh — Denver, CO. Borehole Geo- 
Ren For primary Y bibliographic entry see Field 4B. 


AIRBORNE GEOPHYSICAL EXPLORATION 
FOR GROUND WA’ 

Peterson, Grant and Watson Ltd., Toronto (Ontar- 
io). 

For primary bibliographic entry see Field 7B. 
W87-05066 


GENERATION OF GROUND-WATER AGE 
DISTRIBUTIONS, 

Nevada Univ. System, Reno. Water Resources 
Center. 

M. E. Campana. 

Ground Water GRWAAP, Vol. 25, No. 1, p 51-58, 
January-February 1987. 8 fig, 3 tab, 12 ref. 


a a 


dwater, Flow, Dating, W: 


Aquifers, Geohydrology, 
Tucson a Groun 


ie = yar) tl ol fr bing 
aa eee > © GEE Ss Coens 


oo eh und-water reser- 
DSC model of a portion of the 
eel aquifer is used as an example. 
Ground-water mean ages in this aquifer range from 
100 to almost 15,000 years old, with a oldest 
waters about 40,000 years ok Since the ground- 
water ages are not normally distributed, means and 
at onto spun So cash ts taapantng totqpecnt 
care must in interpreting gro 
tadioisotope decay ages as well as mean 
-water ages and that knowledge of the 


entire age distribution is preferable. Age distribu- 
tions are especially useful in hydrogeologic studies 
in which mixing is important, such as selectiobn of 
hazardous waste disposal sites, and may find use in 

laeohydrogeologic investigations. (Alexander- 


W87-05067 


MODELING OF TCE CONTAMINATION AND 
RECOVERY IN A SHALLOW SAND AQUIFER, 
McClelland Engineers, Inc., Houston, TX. 

For primary bibliographic entry see Field 5B. 
W87-05069 


INNOVATIVE MEANS OF DEALING WITH 
POTENTIAL SOURCES OF GROUND WATER 
CONTAMINATION, 

— Water Well Association, Worthington, 


Proceedings of the Seventh National Ground 
Water Quality Symposium, tember 26-28, 1984, 
Las Vegas, Nevada. National Water Well Associa- 
tion, 500 W. Wilson Bridge Road, entitee 
Ohio, 1984. 528 p. EPA Contract No. CR-811504- 
01-0. 


Descriptors: *Groundwater quality, *Groundwat- 

lution, *Groundwater management, *Water 
pollution sources, *Path of pollutants, Under- 
ground storage, Groundwater mining, Injection 
wells, Aquifers, Water pollution control, Landfills, 
Geohydrology. 


The theme of this conference was ‘developing and 
implementing innovative means of dealing with 
potential sources of groundwater contamination.’ 
Among the potential sources of contamination ad- 
dressed at the meeting were: underground storage 
tanks; mining and mine wastes; agricultural chemi- 
cals and land application practices; injection wells; 
abandoned wells; and hazardous and non-hazard- 
ous wastes in landfills and impoundments. Govern- 
ment officials, consulting engineers, geologists and 
hydrologists, planners industry representatives, 
academicians and others met to discuss these and 
pa topics and to share their experiences in these 

ese proceedings are a compilation of the 
pase presented by the symposium speakers. (See 
W87-05072 through W87-05099) (Author’s ab- 


stract) 
W87-05071 


DEVELOPMENT AND IMPLEMENTATION 
OF REGULATIONS TO CONTROL UNDER- 
GROUND FUEL STORAGE TANKS ON CAPE 


COD, 
IEP, Inc., Barnstable, MA. 


For primary bibliographic entry see Field 5G. 
W87-05072 


ELECTRICAL LEAK DETECTION SYSTEMS 
FOR UNDERGROUND STORED CHEMICALS 
AND FUELS, 

Residuals Management Technology, Inc., Madi- 
son, WI. 


For primary bibliographic entry see Field 5G. 
'W87-05073 


MANAGEMENT OF GASOLINE LEAKS - A 
POSITIVE OUTLOOK, 

Los Angeles City Dept. of Water and Power, CA. 
For primary bibliographic entry see Field 5G. 
W87-05074 


EPICHLOROHYDRIN IN SECONDARY CON- 
TAINMENT SYSTEMS, 


Carlisle SynTec Systems, PA. 


For primary bibliographic entry see Field 5G. 
W87-05075 


PRACTICAL DISPOSAL WELL DESIGN FOR 
THE PREVENTION OF GROUND WATER 
CONTAMINATION, 

Davis (Ken E.) Associates, Houston, TX. 

For primary bibliographic entry see Field 5G. 
W87-05077 


EVALUATION OF CONFINING LAYERS FOR 
CONTAINMENT OF INJECTED 


WASTEWATER, 
— Univ.-Rolla. Dept. of Geological Engi- 


For “coe bibliographic entry see Field SE. 
'W87-05078 


EFFECTS OF URANIUM MILL TAILINGS ON 
PERSPECTIVE, WATER QUALITY: A HISTORICAL 


velar Saale Re; coreg og Washington, 
DC. Div. of Waste Managemen: 

For — bibliographic carom see Field 5C. 
W87-05081 


RAPID ASSESSMENT METHODOLOGY FOR 
v7 io OF AGRICULTURAL CHEMI- 
Anderson-Nichols and Co., Inc., Palo Alto, CA. 
For primary bibliographic entry see Field 5B. 
W87-05085 


VEGETATION MANAGEMENT: A SOLUTION 
TO SHALLOW GROUND WATER CONTAMI- 
NATION IN NORTH-CENTRAL ae 
Triangle Conservation District, 


Conrad, MT. 
For primary bibliographic entry see Field 5G. 
W87-05086 


ABANDONED WELLS - 


HOW TO FIND 
— Water Well Association, Worthington, 


For primary bibliographic entry see Field 5B. 
W87-05087 


SUMMARY AND COMPARISONS OF THREE 
TECHNOLOGIES FOR LOCATING ABAN- 
DONED WELLS IN CENTRAL OKLAHOMA, 
Environmental — Interpretation 
Center, Warrenton, V. 


For primary tibliographic entry see Field 5B. 
W87-05088 


ABANDONED WATER WELLS IN SOUTH- 
EASTERN MINNESOT. 


‘A, 
Minnesota Dept. of Natural Resources, St. Paul. 
Div. of Waters. 
For primary bibliographic entry see Field 5B. 
W87-05089 


CONTRARY WASTE SITE ee 
-- GOOD IS BAD, BAD IS GOO 


For — bibliographic entry md Field 5E. 
W87-05091 


TRANSPORT OF ORGANIC CONTAMINANTS 
IN GROUND WATER, 
New Mexico Inst. of Mining and Technology, 


Socorro. 
For primary bibliographic entry see Field 5B. 
W87-05092 


UNCERTAINTY IN GROUND WATER TRANS- 
PORT MODELING, 

Oklahoma State Univ., Stillwater. 

For primary bibliographic entry see Field 5B. 
W87-05093 


EVALUATION OF THE PERFORMANCE OF 
ZONE OF SATURATION LANDFILLS IN WIS- 
CONSIN, 

Wisconsin Dept. of Natural Resources, Madison. 
Bureau of Solid Waste Management. 

For primary bibliographic entry see Field 5B. 
W87-05094 


VERTICAL MOVEMENT OF GROUND 
WATER UNDER A LANDFILL, ANCHORAGE, 


ALASKA, 
Geological Survey, Anchorage, AK. Water Re- 





sources Div. 

G. L. Nelson. 

IN: Innovative Means of Dealing with Potential 
Sources of Ground Water Contamination. Pro- 
ceedings of the Seventh National Ground Water 
Quality Symposium, tember 26-28, 1984, Las 
Vegas, Nevada. Ni Water Well cea 
500 W. Wilson Bridge Road, Worthington, Ohio. 
1984. p 453-477, 9 fig 4 4 ref. 


Descri; : *Vertical flow, *Groundwater move- 
ment, *Path of pollutants, *Landfills, *Anc 


*Alaska, Performance evaluation, Fate of pollut- 


A thorough review of existing groundwater infor- 
ee ee ee eee 
rates of migration of pollutants lysis of data 
= well-performance tests and from hydrologic- 
data stations near a landfill in Anchorage, Alaska, 
indicates that pollutants migrating downward 
toward a confined aquifer that supplies water to 
three municipal wells near the do not pose 
0 ee ee eee tagh, 2 
drostatic relationship, = head = gravity 
+ pore pressure, was to estimate 
“fe peer we el (tina aS 
ee iann emsdmtiedenn 
paction of sediments indicated that specific 
of the sediments is 0.0000023 reciprocal fe 
(0.00000754 reciprocal meters). An pc 
eral well-performance tests using the 
results and Hantush’s leaky-aquifer ‘er ae indi- 
cates that vertical hydraulic conductivities of two 
confining units are O01 and 002 f/day (0.003 and 
0.00006 m/day). The values of vertical hydraulic 
conductivity and vertical gradients ee 
ee ene 
to estimate that incipient entry of callin to te 
Fs an may occur about years after leac 
sng leach downward. Breakthrough of ‘full. 
es cee 
ward migration began. (See 
to Wer-0s07l 1) aomats abstract) 


GROUND WATER QUALITY MANAGEMENT 
CO) WASTE 


ATA SITE, 
" om and Richardson, Inc., St. 
Petersburg, 


= ae’ entry see Field 5G. 


RELATION OF GROUNDWATER QUANTITY 
AND QUALITY. 
— Association of Hydrological Sci- 


Las te No. 146. ee hg 
tion of Hydrological Sciences, Wallingfo 

land, 1985. Proceedings of a Symposium Held 
i Ith eel Ge of the 


hysics, 
ited by 
F. xD Dunin, G. and R. A. Gras. 316 p. 
Descriptors: *Ground: management, 
*Groundwater quality, “Water supply, *Confer- 
ana Water supply development, Groundwater 

water budget, Water used, Water 
Levon sources, Path of pollutants. 


Groundwater is a vital resource in lying com- 

munity needs for fresh water. Gbtalllids couneen 
thoes of other tensestrial 
liquid water, provide a continuity 
of flow generally of usable quality. These desirable 
attributes are currently being threatened by human 
interference to groundwater systems. Improved 
control of mass transport in both the saturated and 
unsaturated zones is needed both to arrest and 
avoid these trends. An of the rela- 
between the quantity and oor S of 

Poe oe» eee} seas 
control. The impact of human acti on ground- 
water quantity and quality is the foal p point of this 
y 


ge 
may be facilitated by known relationships between 
rate of flow and its quality. These considerations 


provide a basis for subdividing the general theme 
of the symposium into five deamon topics: (1) 
effects caller G) iat eye on ground- 
water quality; uence ot mA lo param- 
eters (e.g. = pay a and 
extent of “ane pollutants to 
groundwater; &, outedie and long-term c 

and quality of groundwater, ” 

ew grein 


wt coupled flow in meeting 
= challenges raised by groundwater systems in 
decline. These p consisting of 27 papers 
evenly distributed between the Sw an 
offer material to meet both aims. W87-05101 
thru W87-05127) (Lantz-PTT) 
W87-05100 


RESPONSES at HYDROLOGICAL SYSTEMS 
p 4 CHANGES IN WATER QUANTITY AND 


QUALITY, 
a for Soil Fertility, Groningen (Nether- 
For For primary bibliographic entry see Field 4B. 


GROUNDWATER CHANGES IN THE URBAN 
oy OF WROCLAW IN THE PERIOD 1874- 


Akademia Rolnicza, Wroclaw (Poland). Inst. of 
Hydro- and Geotechnics. 
J. Kowalski, and Z. Janiak. 
iy, Proceedings of Sympen tm Held During the 
—5 a Symposium 

ith General Assembly of the International 
tan of Geodesy and Geophysics, Hamburg, FR 
Germany, Au; 4 1983. IAHS Publication No. 
146. p 45-56, 7 fig, 3 tab, 10 ref. 


Descriptors: *Groundwater quality, *Wroclaw, 
*Poland, *Water pollution sources, *Urban areas, 
Groundwater level, Mathematical models, 
Aquifers, Oder River, Chemical analysis, Sulfates, 
—_ Groundwater recharge, Geohydro- 
logy. 


A general rise in the level of the River Oder in the 
vicinity of Wroclaw has resulted in an increase in 
the mean groundwater level. On the basis of a 

mathematical model it was calculated that at maxi- 
mum levels the aquifers were replenished by infil- 
tration of rainwater at a rate of 0.027 mm/h in 
built-up areas and 0.058 mm/h in open areas. The 
aquifer in the Oder Valley ts deed ty the 
sewage system at a rate of 2.80 L/s/sq km. The 
chemical a of groundwaters within the 
built-up area differed from the natural composition 
outside the built-up area. The high mineralization 
exceeding 500 mg/L was due to a high content of 
F ensagpeenscne tes. High sulfate 


tions 
on the groundwater velocity. (See also W87-05100) 
Cae abstract) 


SHAPE AND POSITION OF THE SALT 
WATER WEDGE IN COASTAL AQUIFERS, 
Technische Hogeschool Delft (Netherlands). Dept. 
of Civil Engineering. 


. Dam. 
IN: iy, rossi of Symp Qa and ir 
ity, of a Symposium During the 
General Assembly of the International 
Union a Geodesy and Geophysics, Hamburg, FR 
Germany, NN 1983. IAHS Publication No. 
146. p 59-75, 11 fig, 2 tab, 3 ref. 


Descriptors: *Saline water intrusion, *Coastal 
— *Salt water wedge, Ning sewer ned 
faces, Confined 


Guthpinaingn Graphical analysis, Fey 2 


The shape and position of the interface between 
fresh and saline groundwater in coastal aquifers is 








WATER CYCLE—Field 2 
Groundwater—Group 2F 


discussed. It is restricted to 
case in steady state. The interface is assumed to be 
sharp, and effects of diffusion and ot oe 
are neglected. Three case studies are incl (a) 
confined groundwater; (b) phreatic groundwater; 
and (c) semiconfined groundwater. The study 
clearly shows the influence of various geohydrolo- 
pepe og Se ma team ey wean 
water wedge. Results are presented in graphs de- 
scribing the horizontal distance between an obser- 
vation well and the = lower ends of the 
salt water wedge as a of the piezometric 
level of the fresh groundwater observed in that 
well. The results are useful in predicting the effect 
of human activities, such as groundwater abstrac- 
tion, on the length and position of the salt water 
we (See also W87-05100) (Author’s abstract) 
W87-05106 


the one-dimensional 


STUDY OF IMPROVING GROUNDWATER 
QUALITY BY DITCH DRAINS AND TUBE 


Wuhan Inst. of Hydraulic and Electric Power En- 
‘China 


gee ). 
wa =” bibliographic entry see Field 5G. 


STOCHASTIC MODELLING OF SOLUTE 
TRANSPORT BY GROUNDWATER FLOW: 
STATE OF THE ART, 

fo = edt me Univ. sree). Dept. of Fluid Mechanics 


For wale vibiblicgraphic entry see Field 5B. 


RANDOM WALK METHOD FOR THE SIMU- 

LATION OF MACRODISPERSION IN A 

STRATIFIED AQUIFER, 

Rijksinstituut voor Drinkwatervoorziening, Leids- 
chendam (Netherlands). 

G. J. M. Uffink. 

= Relation of bp eon one and “a 

'y, Proceedings of a Symposium During the 

XVitith General Assem haul af the International 

Union of Geodesy and Geophysics, Hamburg, FR 

Germany, August, 1983. IAHS Publication No. 

146. p 103-114, 8 fig, 3 tab, 11 ref. 


Descriptors: *Random walk method, *Stratifica- 
i of pollutants, *Ai uifers, *Simulation 
undwater move- 


A numerical method is proposed for solute trans- 
rt in tw horizontal groundwater 
low in a stratified aquifer. The convective compo- 
nent of the solute = is calculated by a Runge- 
Kutte integration of the motion equations of indi- 
vidual particles. Vertical variations of hydrenlic 
conductivity are taken into account. The 
sive component of the solute flux is simulated 
random walk. The mnothed onn be weed for valiens 
as well as for non-uniform flow. For uniform flow 
Paci ayer «ag mein ape | Numerical results 
for the uniform case are in good agreement with 
this analytical solution. Sovet Guach suluceng. are given 
for different flow problems, incl flow to- 
wards a pumping well. (See also W87.55100) (Au- 
thor’s abstract) 
W87-05109 


INFLUENCE OF MICRO- AND MACRO- 
STRUCTURE OF AQUIFERS ON THE 
SPREADING OF POLLUTANTS, 
Vizgazdalkodasi _— Kutato Intezet, Bu- 
o-_ (Hungary 

bithographic entry see Field 5B. 
WSTOS1I0 


SIMULATION OF SOLUTE TRANSPORT IN 
AQUIFERS BY MEANS OF A MATHEMATI- 
CAL MODEL WITH LITTLE NUMERICAL 
DIFFUSION (SIMULATION DU TRANSPORT 
DE POLLUANT DANS LES NAPPES PAR UN 
MODELE A FAIBLE DIFFUSION NUMERI- 


QUE), ‘ 
Electricite de France, Paris. 





Field 2—WATER CYCLE 
Group 2F—Groundwater 


For primary bibliographic entry see Field 5B. 
W87-05111 


TRANSPORT OF POLLUTANTS AND SCALE 
EFFECTS (TRANSPORT DE POLLUTANTS ET 


EFFETS D’ECHELLE), 

Montpellier-2 Univ. (France). 

For primary bibliographic entry see Field 5B. 
W87-05112 


HEAT AND MASS TRANSPORT IN SATURAT- 
ED-UNSATURATED GROUNDWATER FLOW, 
Technische Hochschule Aachen (Germany, F.. R). 
Lehrstuhl fuer Wasserbau und Wasserwirtschaft 
ya Inst. fuer Wasserbau. 


IN: ‘elation of Groundwater Quanity and Qual 
ity, Proceedings of a Symposium Held During the 

XVIIIth General Assembly of the International 
Union of Geodesy and Geophysics, Hamburg, FR 
Germany, August, 1983. IAHS Publication No. 
146. p 159-166. fig, 12 ref 


d t, *Saturated 

*Path Me pollutants ‘*Unsaturated flow, 
*Mass transport, *Heat transfer, Model studies, 
Groundwater —- , Groundwater management, 











models, 





limiting the development of 
A numerical model is presented 
for calculating transient heat and mass transport in 
saturated-unsaturated groundwater flow. The 
model is based on a finite element approach. While 
the solution of the flow field equation is obtained 
5. a variational approach, the trans- 
are solved by means of a weighted 
par, pe mr ha Salt water intrusion into coastal 
aquifers, invasion of brackish or polluted ground- 
water from yore aquifers, infiltration from sani- 
tary landfills or pol ‘ficial 
groundwater recharge, influences of hot or cold 
water injections from heat pumps or air condition- 
ing, groundwater pollution caused by domestic or 
industrial accidents and infiltrating fertilizers or 
ee eee ee 
= of the model. (See also W87- 
100) (Lantz-PTT) 


W87-05114 


KALMAN FILTER IN GROUNDWATER BASIN 
SIMULATION - A SENSITIVITY STUDY WITH 
A SYNTHETIC EXAMPLE, 

Technische Hochschule Aachen ——— F. = 
Lehrstuhl fuer Wasserbau und Wasserwirtschaft 
und Inst. fuer Wasserbau. 

For primary bibliographic entry see Field 4B. 
W87-05115 
DEGRADATION OF GROUNDWATER RE- 
SOURCES CA BY INADVERTENT LAND 


Survey, Reston, V. 
For primary bibliographic Hine see Field 5C. 
W87-05116 


SALT CONTAMINATION OF A COASTAL 
CONFINED A\ 

Mie Univ., Tsu (Japan). Dept. of Geography. 

For primary bibliographic entry see Field 5B. 
W87-05120 


GEOCHEMICAL PARAMETERS AS INDICA- 
TORS FOR GROUNDWATER FLOW, 
Waterloo Univ. (Ontario). Dept. of Earth Sciences. 


rates Grete cetrctos: 
, ymposium 

XVIIIth General ——s of the International 
Union of Geodesy and Geophysics, Hamburg, FR 
Germany, August, 1983. IAHS Publication No. 
146. p 229-239, 5 fig, 26 ref. 


a Dr ner gp 6 eee move- 

*Chemical is, *Iso tracers, 
oTraver studies, ees Canada, e water, 
Groundwater. 


Groundwater flow in the subsurface and discharge 
into surface systems can be described and moni- 
tored with a variety of conservative and noncon- 
ppt soe and isotopic ee 
les concerning ity can 
be proposed although colina totere tech- 
niques are particularly well suited to identify and 
— groundwater runoff. However, in deep 
Po ers where it is normally not possible to apply 
_— techniques, the use of indirect geochemt. 
_tools is also not without problems. 
oa lication is not valid where in situ 
modification of chemistries occurs because of in- 
tensive, long term rock-water interactions. This is 
the case for and very saline groundwaters 
ughout the Canadian Shield. 
Where chemical or isotopic variations are ob- 
served, — are due to mem with shallower 
undwater, often in response to man’s activities. 
(Gee alo also WE25100 (Author’s abstract) 


MOVEMENT BY NS OF ee 


fuer Strahlen- ne -_ 

m.b.H., be sew ne he Munich (Germany, F.R.). 
Inst. fuer Radiohy metrie. 
H. Moser, and W. Rauert. 
ie Pensendings of 2 Spupecion ted Uiwing te 
ity, of a Symposium He e 
XVIIIth General Assembly of the renee Awe 
Union of —— and Geophysics, Hamburg, FR 

ey, S gust, 1983. IAHS Publication No. 
146. p 1-257, 10 oO hg, 2 tab, 22 ref. 


Descriptors: *Groundwater movement, *Isotopic 
tracers, *Chemical analysis, *Soil water, *Tracer 
studies, Deuterium, Tritium, Oxygen isotopes, 
Carbon _radioisoto Chlorine radioisotopes, 
— m, Krypton, Bicarbonates, Carbon dioxide, 

tration, Aquifers, Groundwater recharge, Sur- 
face-groundwater relations. 


The present state of analytical techniques permits 
measurements of the heavy iso! content of the 
water molecules (2-H, 3-H, 18-O) as well as of 
ic isotopes (13-C, 14-C, 36-Cl, 39-Ar, 85-Kr) 
in solutes such as HCO3(-), CO2, Cl ), and noble 
gases, with detection sensitivity and low de- 
tection limit. of water with the environ- 
mental iso mentioned above occurs in the 
atmosphere and upper soil layers by isotopic frac- 
tionation effects during phase transitions or by 
uptake of cosmic-ray produced or manmade iso- 
topes. Precipitation water, thus labelled, with re- 
spect to its distribution in s; and time infiltrates 
into the aquifers. From the isotopic content of 
groundwater relative to the initial isotope content 
my infiltration and with simplifying assump- 
the flow, conclusions can be 
pwn for residence times, mixing processes and, 
sometimes, for the location of the recharge area of 
the groundwater. The time scale of groundwater 
movement in these studies on the time 
scale of the variations in isotope content, subject to 
the influence of three different factors: the half-life 
of the radioactive nuclides under consideration 
(e.g. 14-C, a a oe 81-Kr), the climatic fac- 
tors influencing the tope fractionation (e.g. in 
the case of 2-H, 18-0). a and the anthropogenic 
variations of the isotopic input (e.g. in the case of 
3-H, 85-Kr). (See also W87-05100) (Author’s ab- 
stract 


) 
W87-05122 


SINGLE WELL MEASUREMENTS AS A TOOL 
FOR DECONTAMINATION OF AN ARSENIC 
CONTAMINATED GROUNDWATER PLUME, 
Kiel Univ. (Germany, a Geologisch-Palaeon- 
tologisches Inst. und Muse 

For oe bibliographic ay see Field 5B. 


DETECTION OF SUBSURFACE SEEPAGE BE- 
TWEEN AQUIFERS BY HYDROCHEMICAL 


AND ENVIRONMENTAL ISOTOPIC TECH- 


NIQUES - A CASE STUDY FROM SOUTH AUS- 


TRALIA, ? 
Flinders Univ. of South Australia, Bedford Park. 
For B res bibliographic entry see Field 5B. 


GROUNDWATER CHEMISTRY IN THE HAM- 
BURG REGION, 
— Landesamt Hamburg (Germany, 


). 
For primary bibliographic entry see Field 5B. 
W87-05125 


pan prey” GROUNDWATER POLLUTION IN 
HAMBURG REGION, FR GERMANY, 
For primary bibliographic entry see Field 5B. 


HYDROGEOCHEMISTRY OF GROUNDWAT- 
ER IN THE DELHI REGION OF INDIA, 
Jawaharlal Nehru Univ., New Delhi (India). 
School of Environmental Sciences. 

V. Subramanian, and K. K. Saxena. 

IN: Relation of groundwater Quantity and Quality, 
Proceedings of a Symposium Held During th 
XVIIIth General Assembly of the Seamnetionel 
Union of Geodesy and geophysics, Hamburg, FR 
Germany, August, 1983. IAHS Publication No. 
146. p 307-316, 7 fig, 2 tab, 14 ref. 


Descriptors: *Geohydrolo; WY go 
*Groundwater chemistry, *Delhi, *India, Chemi- 
cal analysis, Aquifers, Surface waters, Wastewater, 
Groundwater recharge, Iron, 


ese, Copper, 
Lead, Zinc, Chromium, Salinity, Permeability co- 
efficient. 


= the delhi region, India, groundwaters from vari- 
pds og were sampled and chemically ana- 
1978 to ist In addition, several types 
pp surface water, sewage water and rain water in 
this area were also chemically monitored. Aquifer 
lithology, and the amount of recharge and dis- 
charge groundwater chemistry, is regulated by the 
chemical nature and the quantity of surface input. 
Based on these analytical data, water-mineral equi- 
libria have been evaluated and compared to ob- 
served mineralogical composition of aquifer lithol- 
ogy. Limited trace metal analyses indicate the 
undwater is not polluted with respect to Fe, 
Min, Cu, Pb, Zn and Cr. Conductivity-salinity rela- 
have been established. Com 

+ gp cl try of groundwaters 
aquifers in other parts of the world have also been 
made. (See also W87-05100) (Author’s abstract) 

W87-05127 


ms with 
similar 


PETROLEUM HYDROCARBONS AND OR- 


ICE 
a Water Well Association, Worthington, 


For primary bibliographic entry see Field 5G. 
W87-05128 


REGULATOR’S PERSPECTIVE ON PREVEN- 
TION OF LEAKS FROM UNDERGROUND 
STORAGE SYSTEMS, 

— Dept. of Environmental Protection, Augus- 


For primary bibliographic entry see Field 5G. 
W87-05129 


COMPUTERIZED DATA EVALUATION/MAN- 
AGEMENT FOR HYDROGEOLOGIC INVESTI- 
GATIONS, 

Shell Oil Co., Houston, TX. 

For primary bibliographic entry see Field 7C. 
W87-05131 


DRASTIC: A STANDARDIZED SYSTEM TO 
EVALUATE GROUND WATER POLLUTION 
nN USING HYDROGEOLOGIC SET- 





a Water Well Association, Worthington, 
For primary bibliographic entry see Field 7C. 
W87-05132 


TRANSPORT OF PETROLE- 
SUBSURFA' 


Science, and Technology, Inc., 


For primary bibliographic entry see Field 5B. 
W87-05133 


MIGRATION AND APPARENT SUBSURFACE 
BIODEGRADATION OF ORGANIC COM- 
POUNDS IN A FRACTURED BEDROCK AQUI- 


FER, 

Dames and Moore, Cranford, N. 

For primary bibliographic a see Field 5B. 
W87-05134 


GROUND-SURFACE INTERACTION IN PRO- 
MOTION OF CONTAMINATION BY UNDER- 
GROUND STORAGE TANK LEAKAGE: A 
CASE STUDY, 

Southern Methodist Univ., Dallas, TX. Center for 
Urban Water Studies. 

For primary bibliographic entry see Field 5B. 
W87-05135 


BIOTRANSFORMATION OF GASOLINE HY- 
SS ae IN METHANOGENIC AQUI- 


MATERIAL, 
Oklahoma Univ., Norman. Environmental and 
Ground Water Inst. 
For primary bibliographic entry see Field 5B. 
W87-05137 


MICROBIAL DEGRADATION KINETICS OF 
ALCOHOLS IN SUBSURFACE SYSTEMS, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Civil Engineering. 

For primary bibliographic entry see Field 5B. 
W87-05138 


NATURAL ATTENUATION OF AROMATIC 
HYDROCARBONS IN A SHALLOW SAND AQ- 


UIFER, 

Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
For primary bibliographic entry see Field 5B. 
'W87-05139 


SORPTION AND DESORPTION OF DE- 
GREASING CHLOROORGANICS WITH SUB- 
SURFACE SEDIMENTS, 

Missouri Univ.-Rolla. 

For primary bibliographic entry see Field 5B. 
W87-05140 


EFFECTS OF CLAY MINERAL-ORGANIC 
MATTER COMPLEXES ON GASEOUS HY- 
DROCARBON EMISSIONS FROM SOILS, 
Radian Corp., Austin, TX. 

For primary bibliographic entry see Field 5B. 
W87-05141 


VOLATILE ORGANIC SCANS: IMPLICA- 
TIONS FOR sain aed WATER MONITORING, 
Loc! 


kheed and Management Services 
Co., Inc., Las Vegas, NV. 


For primary bibliographic entry see Field 5B. 
W87-05142 


SAMPLING FOR TRACE LEVEL DISSOLVED 
HYDROCARBONS FROM RECOVERY WELLS 
RATHER THAN OBSERVATION WELLS, 
Amoco Corp., Tulsa, OK. 

For primary bibliographic entry see Field 5G. 
W87-05143 


USE OF SOIL GAS SAMPLING TECHNIQUES 
FOR ASSESSMENT OF GROUND WATER 
Gonceeaieonten ine 


Fe biblio; ney try ee ts SA. 
For primary be entry see 


NEW GROUND WATER SURVEY TOOL: THE 
COMBINED CONE PENETROMETER/ 
VADOSE ZONE VAPOR PROBE, 

McClelland Inc., Houston, TX. 

For primary bibliographic entry see Field 5B. 
W87-05150 


TOLUENE LOSS INVESTIGATION AND RE- 
MEDIAL ACTION AT TWO GEOLOGICALLY 
COMPLEX INDUSTRIAL SITES IN EASTERN 


gar tag Sa gger, Inc., Lincoln, NE. 
ad omen ‘inguatiee entry see Field SB. 


DESIGN, INSTALLATION AND OPERATION 
OF WITHDRAWAL WELL CONTAMINANT 
RECOVERY SYSTEMS, 

Davis (Ken E.) Associates, Baton Rouge, LA. 
For primary bibliographic entry see Field 5G. 
W87-05154 


ADVANTAGE OF UTILIZING MULTIPLE RE- 
Sn WELLS FOR AQUIFER RESTORA- 
Groundwater Technology, Inc., Concord, CA. 
For primary bibliographic entry see Field 5G. 
W87-05155 


IN SITU BIOSURFACTANT PRODUCTION: 
AN AID TO THE BIODEGRADATION OF OR- 
GANIC GROUND WATER CONTAMINANTS, 
Tetra Tech, Inc., Pasadena, CA. 

For primary bibliographic entry see Field 5G. 
W87-05157 


FULL SCALE GAC ADSORPTION PERFORM- 
ANCE COMPARED TO PILOT PLANT PRE- 
DICTIONS, 

Kennedy/Jenks Engineers, San Francisco, CA. 
For primary bibliographic entry see Field 5F. 
W87-05159 


CARBON ADSORPTION AS AN INTERIM RE- 
MEDIAL MEASURE AT PRIVATE WATER 


Warzyn Engineering, Inc., Madison, WI 
For primary bibliographic entry see Field 5F. 
W87-05160 


FEASIBILITY OF TREATING CONTAMINAT- 
ED GROUND WATER AT A HAZARDOUS 
WASTE SITE, 

— Corp., Bedford, MA. GCA Technology 


For primary bibliographic entry see Field 5D. 
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SUBSURFACE VENTING OF VAPORS EMA- 
NATING FROM HYDROCARBON PRODUCT 
ON GROUND WATER, 

Radian Corp., Austin, TX. 

For primary bibliographic entry see Field 5G. 
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SOIL DECONTAMINATION THROUGH IN 
SITU AIR STRIPPING OF VOLATILE ORGAN- 
ICS - A PILOT DEMONSTRATION, 

Weston (Roy F.), Inc., West Chester, PA. 

For primary bibliographic entry see Field 5G. 
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GROUND WATER TREATMENT SYSTEM 
DESIGN, 


S and B Engineers, Inc., Houston, TX. 


WATER CYCLE—Field 2 
Water In Soils—Group 2G 


For eaney bibliographic entry see Field 5F. 


2G. Water In Soils 


LEACHING OF PHENOLIC COMPOUNDS 
FROM LEAF AND NEEDLE LITTER OF SEV- 
ERAL DECIDUOUS AND CONIFEROUS 


Me Univ., Amsterdam (Netherlands). Biological 
For ite bibliographic entry see Field 5B. 


NITROGEN FIXATION (C2H2 REDUCTION) 
IN A SALT MARSH: ITS RELATIONSHIP TO 
TEMPERATURE AND AN EVALUATION OF 
AN IN SITU CHAMBER TECHNIQUE, 

South Carolina Univ., Columbia. Belle W. Baruch 
no for mee boner. and — Research. 

‘or iblio; ic entry see Field 2L. 
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ANION EXCLUSION DURING TRANSPORT 
THROUGH THE UNSATURATED ZONE, 
Weizmann Inst. of Science, Rehovoth (Israel). 
—_ of Isotope Research. 

a 7 bibliographic entry see Field 2G. 


ANION EXCLUSION DURING TRANSPORT 
THROUGH THE UNSATURATED ZONE, 
Weizmann Inst. of Science, Rehovoth (Israel). 
oy ta Isotope Research. 


virtzman, D. Ronen, and M. ow gg 
Journal of Hydrology JH JHYDA7, Vol. 87, No. 3/4, 
p 267-283, October 30, 1986. 8 fig, 5 tab, 34 ref. 


Descriptors: *Groundwater movement, *Tracers, 
*Isotope studies, *Path of pollutants, *Anions, 
*Anion exclusion, *Aeration zone, *Irrigation 
water, *Aquifers, Flow discharge, Tritium, Radioi- 
sotopes, Rain, Clay loam, Israel. 


A 20-year chronological record of the flow of 
water and anions, along 27m, in the unsaturated 
zone of the phreatic Coastal Plain Aquifer of Israel 
was . Water was according to 
its tritium content, using the difference between 
the environmental tritium content of rain and irri- 
— water. Anions were traced using data about 
bee uential input to the overiying cultivated 
field their concentration in the profile. Evi- 
dences of anion exclusion were found along a 10m 
thick clay loam layer. The vertical velocities of 
water molecules and anions (SO4(2-) eng Py » 
were calculated to be 0.7 Z or - 0.05 and 1 
or - 0.05 m/yr, respectively. These field a ft 
and support the theoreti ‘relationship between 
the water film thickness and the relative exclusion 
concentration proposed by Bresler in 1973. This 
study also suggested that the anion exclusion phe- 
nomenon cannot be neglected in the study of 
groundwater pollution rates or when establishing 
criteria for allowing fertilization and sewage irriga- 
tion above phreatic aquifers. (Wood-PTT) 
W87-04399 


SIMULATION OF THE SEEPAGE FACE - LIM- 
ITATIONS OF A ONE-DIMENSIONAL AP- 
PROACH, 

Agricultural Research Service, bp serneny Park, 
PA. Northeast Watershed Research Center. 
S. T. Potter, and W. J. Gburek. 
Journal of Hydrology JHYDA7, Vol. 87, No. 3/4, 
p 379-394, October 30, 1986. 9 fig, 24 ref. 


Descriptors: *Seepage, *Groundwat 
*Dupuit-Forchheimer approximations, *Mathemat- 
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ical models, *Infiltration rate, Mathematical analy- 
sis, Mathematical equations, Mathematical studies, 
Ueifons flow, Permeability coefficient. 


An approximate method for determining the length 
faces was presented based on the 
Dupuit-Forchheimer approximations. Analytical 
solutions based on the method were developed for 
three idealized flow systems. It was demonstrated 
that the D-F based solutions represent the entire 
flow system inclusive of the seepage face, and that 
incorporation of the D-F assumptions implies a 
uniform discharge along the face propor- 
tional to the slope of the surface and the 
saturated hydra conductivity. Seepage face 
lengths predicted by the D-F based solutions were 
compared to results from a two-dimensional finite- 
element model to establish error bounds under 
various boundary conditions. It was found that the 
error in prediction of seepage face length increases 
as either the land surface slope or the thickness-to- 
length ratio of the flow system increased. Addi- 
tionally, between the models were 
found to increase with i increasing infiltration rates. 
The effects of radial flow were not found to signifi- 
cantly affect the D-F based solution. Considering 
the inadequate data base available to characterize 
most real world watersheds, n studies may 
not be yey me and the D-F based solution of 
seepage face length is a reasonable approximation. 
Caan abstract) 


WAYS TO DEVELOP METHODS OF DETER- 
MINING PERMEAB 


ye bibliographi Field 8D. 
‘or graphic entry see Fie! " 
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ILITY OF NONSATURAT- 


INFLUENCE OF IRRIGATION ON MATRIC 
POTENTIALS AND SOIL MOISTURE IN THE 
HOEGLWALD EXPERIMENT (EINFLUSS DER 
BEREGNUNG AUF MATRIXPOTENTIALE 
UND BODENDURCHFEUCHTUNG IM 
HOEGLWALD EXPERIMENT), 
Technische Univ. Muenchen (Germany, F.R.). 
Lehrstuhl Bodenk 


unde. 
W. Grimmeisen, K. Kreutzer, and J. Bittersohl. 
Forstwissenschaftliches Centralblatt, Vol. 105, No. 
4, p 295-299, September 1986. 4 fig, 1 tab, 10 ref. 


Descriptors: *Soil water, *Irrigation effects, *Soil 
+ gg potential, *Matric potential, *Soil water suc- 

Soil moisture Tetention, 
Precipitation Experimental design, Matrix poten- 


In the Hoeglwald project, irrigation of the forest 
soil from May 1985 to November 1985 with 173 
mm per year increased very distinctly the soil 
moisture of the upper soil layer down to 100 cm. 
On the irrigated plots the matric potential did not 
drop below -300 hPa, where as on the non-irrigat- 
ed plots the matric potentials exceeded temporarily 
the measuring levels of tensiometers (-800 hPa). 
The irrigation effect reached down to 1 m, but it 
never led to a significant air deficit in any soil 
ae. (Author’s abstract) 
87-04500 


EFFECTS ACID IRRIGATION AND 
LIMING ON TEXCHANGEAB! ILE AND SOLU- 
BLE IONS IN THE SOIL (EINFLUSS VON 
SAURER BEREGNUNG UND KALKUNG AUF 
AUSTAUSCHBARE UND GELOESTE IONEN 
IM BODEN), 

Technische Univ. Muenchen (Germany, F.R.). 
Lehrstuhl 


Bodenkunde. 
H. Reiter, J. Bittersohl, R. Schierl, and K. 


itzer. 
Forstwissenschaftliches Centralblatt, Vol. 105, No. 
4, p 300-309, September 1986. 8 fig, 1 tab, 12 ref. 


Descriptors: *Water pollution effects, “Irrigation, 
*Ions, sSoil solution, *Cations, *Manganese, *Ni- 
trates, * *Cation Exchange, *Groundwat- 
er, Sulfates, Forests, Bavaria, Calcium, Seasonal 
variation. 


First effects of the Hoeglwald acid irrigation and 
liming experiment on exchangeable and soluble 


ions are described. Within two years of the experi- 
mental treatment, altogether 6.7 kmol/ha protons 
were applied to the soil. Of the cations, only 
manganese reacted on acid input with increasing 
concentrations in the equilibrium soil solution. The 
— ose sulfate showed a time-lag during its 
transfer through the humus layer. Concen- 
trations of nitrate decreased. Eighteen 1 months after 
wi rbonate, 
saturation as well as concentrations of calcium and 
magnesium in the soil solution increased strongly 
in the humus layer. Magnesium is displaced more 
uickly and in greater amounts than calcium. 
ese processes are intensified by combining 
liming bw acid irrigation. The nitrate concentra- 
tions show a minimum during the summer but 
increase heavily in late autumn (probably due to a 
temporary high bacterial demand for nitrogen). 
The lower part of the aeration zone is influenced 
by calcareous tertiary layers, causing a pH level of 
7.0 to 8.0 in leakage and groundwater. Concentra- 
tions of nitrate in groundwater of the spruce eco- 
system amount to 30 mg/1. Increasing mineraliza- 
tion of nitrogen, caused by further interventions, 
may affect the quality of potential drinking water 
sources. (Author’s abstract 
W87-04501 





INFLUENCE OF ACID IRRIGATION 


- UND SCHWERME- 
TALLDYNAMIK IN WAESSRIGEN BODENEX- 


TRAKTEN), 

Munich Univ. (Germany, F.R.). Lehrstuhl fuer 
Bodenkunde. 

R. Schierl, A. Goettlein, E. Hohmann, D. 
Truebenbach, and K. Kreutzer. 
Forstwissenschaftliches Centralblatt, Vol. 105, No. 
4, p 309-313, September 1986. 6 fig, 6 ref. 


Descriptors: Water pollution effects, *Irrigation, 
*Soil solution, *Acid rain, *Air pollution effects, 
*Forests, *Heavy metals, *Aluminum, *Liming, 
*Humic acids, *Metal complexes, Bavaria, Dis- 
solved solids. 


Following liming, a significant mobilization of or- 
ganic material was detected in water extracts of 
samples from the upper soil horizons. Simulta- 
neously, higher concentrations of lead and 

ions were found (copper: 0.6-0.8 micromolar ion 
equivalents per 1, Oh horizon). On all experimental 
plots, aluminum is in organic complexes to a high 
degree in the O-horizon. Significant concentrations 
of monomerous aluminum species in mineral soil 
were found. (Airone-PTT) 

W87-04502 


LONGITUDINAL DISPERSION TESTS IN 
NON-UNIFORM POROUS MEDIA, 
Vizgazdalkodasi Tudomanyos Kutato Intezet, Bu- 


Hydrological Sciences Journal HSJODN, Vol. 31, 
No. 4, p 467-474, December 1986. 5 fig, 1 tab, 9 ref. 


Descriptors: tte? e pollutants, *Dispersion coef- 
ficient, * *Seepage, *Porous media, 
*Soil porosity, Soil % testing, Pore size, Mathemati- 
cal models. 


Systematic measurements of the longititudinal dis- 
persion coefficient, D sub L, were made in 10 
Different soil samples. Four samples consisted of 
uniform grains and six non-uniform, composed by 
mixing the uniform samples. Tests yielded a linear 
relationship between D sub L and the seepage 
velocity, u, for both uniform and non-uniform sam- 
ples. The process of dispersion, however, has a 
complex character in non-uniform media, particu- 
larly in samples with a discontinuous grain size 
distribution curve. In such cases the value of D sub 
L may — up to the value of D sub rte 
coarser grained component depending on the 
ation of the average grain size of the individual 
components. These irregular dispersion properties 
probably arise from the irregular pore-size distribu- 


tion of the non-uniform samples. (Author’s ab- 
stract) 
'W87-04558 


SUBSURFACE FLOW FROM A FORESTED 
SLOPE IN THE IFE AREA OF SOUTHWEST- 


ERN NIGERIA, 
Ife Univ. Woes te oo hy. 


L. K. Jeje, 0. O . 
Hydrological Sciences Journal HSJO! IN, Vol. 31, 


No. 4, p 489-499, December 1986. 2 fig, 3 tab, 20 


Descriptors: *Rainfall, *Soil moisture, *Permeabil- 
ity coefficient, *Storm seepage, *Seepage, *Soil 
horizons, *Forest soils, Nigeria, Slopes. 


Almost all studies on subsurface flow have been 
carried out in ho gag regions, but information in 
the humid ics is required. Lateral subsurface 
flow within a 10 per cent forested slope in a part of 
the humid tropics in southwestern Nigeria in 1982 
is described, with particular regard to the cumula- 
tive amount, the timing and the uency of seep- 
age, the relative contributions of the various soil 
je og al the total seepage, and the factors = 
fecting parameters. Seepage was col- 
lected at 30, 500, 900, 1200 and 1800 mm by 
means of troughs connected to plastic collectors, 
and measurements were made between March and 
November 1982. The total amount of seepage 
during the study year was 67.7 mm and this was 
obtained from a total of 29 e days. This is 
considered low given the number of rainy days 
(106), the total rainfall for the period (924mm) and 
results from other environments. The im; 

layer in the soil is within the 900-1200 mm horizon, 
but the largest relative contribution to total seep- 
age was not from the horizon immediately above 
this layer (i.e. 500-900 mm), but from the surface 0- 
30 mm horizon. Soil moisture status and hydraulic 
conductivity as influenced by the rainfall pattern 
were found to be very sevens in controlling the 


—- _ (Author’s abs: 


APPLICATION OF DRAINAGE THEORY IN 
Rothamsted ' Experimental Station, Harpenden 


G. D. Towner, and E. G. leo 
Soil Use and er a Vol. 2, No. 2, p 44-47, 
June 1986. 3 fig, 11 ref. 


Descriptors: *Model studies, *Drainage types, 
*Water table fluctuations, *Groundwater move- 
ment, *Drainage systems, Soil types, Permeability 


coefficient, Dip walls. Terrington Marsh, Loam, 
Prediction. 


The prediction of water table levels from ground- 
water theory for a drainage system in a uniform 
homogeneous soil was tested in an existing field 
system. The field, in Terrin, Marsh, was re- 
claimed from the Wash in 1830 and consisted of 
canailen af th aiuk chao Seaemaaien Ok Oa. 
roportion of silt clay decreasing with 

Specifically designed meters recorded water table 
heights and drain discharge with time. A compre- 
hensive hydraulic conductivity survey was made 
below the water table. The results agreed with the 
theory for water table heights up to about 300mm 
above the mean drain level. The 


could have been produced by subsoiling the previ- 
ous year and would not have been picked up by 
the hydraulic conductivity measurements), or be- 
cause of the presence of an older shallower lateral 
drainage system, broken and blocked, that was 
discovered during the work. Attention was drawn 
to the inadequacies of dip wells for monitoring 

rapid changes in water table levels and to the 
problem of sample size in hydraulic conductivity 
measurements, which if too small could lead to 


— variability. (Wood-PTT) 
7-04570 


apg | OF SOIL MACROPOROSITY ON 
WATER RETENTION, TRANSMISSION AND 
DRAINAGE IN A CLAY SOIL, 





~~ Coll. 
B. Leeds- 


jtharkag G. Youngs. 
Soil Use and Management, Vol. 2, No. 2, p 47-50, 
June 1986. 5 fig, 1 tab, 16 ref. 


Descriptors: ‘*Mathematical models, *Hydro- 
graphs, *Soil water movement, *Soil macroporo- 
“Drainage, "Clays, Soll types, “Soll porosity, Sol Oxford 

i ys, types, porosity, 
properties, Permeabilty coefficient, Hydraulic 
properties. 


). 
C. J. P. Shipway, N. J. 


The effect of continuous wetting on the hydraulic 
properties of swelling clay soils was investigated 
using cores which were taken from Evesham clay 
soil at Silsoe, Bedfordshire. Reductions in hydrau- 
lic conductivity and specific yield (drainable po- 
rosity) of the large cores were observed for an 
ods up to 40 days under continuous ponding. A 
strong linear relationship (r squared = 0.94) found 
between these two variables was used as eter 
—> to a layered drainage model for mole drained 
results indicated that soils of lower 
Srainable ity and hydraulic conductivity pro- 
duced peaked hydrographs with faster re- 
cessions. The experimental relationships between 
hydraulic conductivity and soil porosity were used 
in conjunction with the developed model to assess 
the likely effects of soil loosening on drain outflow 
in heavy clay soils. (Wood-PTT) 
W87-04571 


MOLE DRAINAGE OF A HALLSWORTH 
peered 9 


Ministry of Agriculture, Fisheries and Food, Cam- 
ae (England). Field Drainage Experimental 


Pet ia 


Descriptors: *Soil texture, *Mole drainage, *Halls- 
worth soil, * *Surface runoff, 
Water table pc lig Runoff, Agricultural 
management, Clays. 


Mole drainage of the Hallsworth Series, which 
cover approximately 17% of Northern England 
and are characterized by clay-like textures, was 
compared with a traditional treatment of drains 
alone at 12m spacing. It was demonstrated that 
mole drainage offered superior control of water 
tables and reduced surface runoff. This could be 
expected to yield benefits in terms of an improved 
environment for crop roots and increased opportu- 
nities ge the management of the land; several 

ic management — of the results 


ere discussed. 
W87-04572 


RATIONAL FOR PERMEABLE BACKFILL 

PLACED OVER PIPE DRAINS, 

Ministry of Agriculture, Fisheries and Food, Cam- 

Lg (England). Field Drainage Experimental 
nit. 

D. A. Castle. 

Soil Use and Management, Vol. 2, No. 2, p 58-61, 

June 1986. 3 fig, 17 ref. 


Descriptors: | *Permeable backfill, *Pipe Roe 
England, Mole , Subsoiler fissures, Subsoil 
drainage, Subsoil, Clays, Costs, Reviews. 


Much field drainage work in Great Britain, where 
approximately 60% of the soils are clayey and 
require drainage when used for intensive arable or 
arene farming, includes costly permeable back- 

material as a connector between mole drains, 
subsoiler fissures, or le subsoil layers and 
the pipe. Permeable backfill is the hard, durable 
material of high hydraulic conductivity placed 
over drainage pipes to assist the flow of water to 
the pipe. The role of the Ministry of Agriculture in 

research and advice on 


—_ of ‘this involvement permeable backfill is 
ww regarded as an essential element in the drain- 
age of Cieg cote ack epdns, Tin euet- tun Olly 


- justified by the establishment and maintenance of 
(aca efficient and flexible farming systems. 
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NITRATE LEACHING FROM A SMALL, UN- 
— G , CLAY CATCH- 


Oxford Univ. (England). Soil 
For “ia bibliographic pe on ricld SB. 


COORDINATIVE INTERACTIONS BETWEEN 

SOIL SOLIDS AND WATER - AN AQUATIC 

CHEMIST’S POINT OF VIEW, 

Ecole Plytechnique Federale de Lausanne (Swit- 

—- Inst. for Resources and Water Pollution 
tro! 


For J peo bibliographic entry see Field 2K. 
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MODELING OF SOLUTE TRANSPORT IN AG- 
GREGATED/FRACTURED MEDIA INCLUD- 
ING DIFFUSION INTO BULK MATRIX, 
pry mical Ei Tech., Stockholm (Sweden). Dept. 
oO! Engineering 

For primary bibliographic entry see Field 5B. 
W87-04585 


MULTISPECIES CATION LEACHING 
DURING CONTINUOUS DISPLACEMENT OF 
ELECTROLYTE SOLUTIONS THROUGH 
SOIL COLUMNS, 

Florida Univ., Gainesville. Dept. of Soil Science. 
For primary bibliographic entry see Field 5B. 
W87-04586 


MODEL OF ION TRANSPORT THROUGH A 
FORESTED CATCHMENT 


AT LANGE 
BRAMKE, WEST GERMANY, 
Goettingen Univ. (Germany, FR). Abt. Boden- 
kunde und Wal 


For primary bibliographic entry see Field 5B. 
W87-04588 


TRANSIENT MASS-TRANSPORT IN THE 
PRESENCE OF NON-LINEAR PHYSICO- 
CHEMICAL INTERACTION LAWS: PROGRES- 
SIVE MODELLING AND APPROPRIATE EX- 
PERIMENTAL PROCEDURES, 

Centre National de la Recherche Scientifique, 
Nancy (France). Lab. des Sciences du Genie Che- 


mique 
For primary bibliographic entry see Field 5B. 
'W87-04589 


MIGRATION OF SOLUTES IN A CULTIVAT- 
ED SOIL: EFFECT OF PLOUGHING, 
Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen, oe (Germany, F.R.). 
W. Schimmack, and K. Bunzl. 

Geoderma GEDMAB, Vol. 38, No 1-4, p 155-163, 
September 1986. 9 fig, 7 ref. 


Descriptors: *Path of sattvated lan *Soil horizon, 
*Solute a. *Cultivated lands, *Plowing ef- 
*Mathematical models, 


fe lie ey equations, Leaching, Radionuclides, 
Retardation hole Calculations. 


The vertical transport of solutes in a cultivated 
soil, which was plowed annually was investigated 
by model calculations. Plowing was — > 
two ways: mixing (homogeneous distribution o 
os chr in ee oe bl theca 
(inversion of the solute J stribution). 

Sp pane stloraguloslomeel taesuiin craw ees 
surface both — procedures resulted in an 
enhanced leac! the radionuclides out of the 
A sub p horizon into the B horizon, turnover being 
more effective than . However, after a cer- 
tain time interval, which on the retarda- 
See Oe ee ee eee 
the situation was reversed: plowing resulted in a 
setended leeching of Get ottene ouh of et A. od p 
horizon. It was also shown to what extent the 
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effect of plowing on the vertical migration of the 

solute depended on the retardation factors of the 
solute, the thickness of the A sub p horizon and the 
lag time between application of the solute to the 
soil surface and first plowing. (Author’s abstract) 
W87-04590 


MODELS FOR SIMULATING SALT MOVE- 
MENT IN AGGREGATED FIELD SOILS, 
‘ons — Research Service, Riverside, CA. Sa- 
M. T. Van Genuchten, and F. N. Dalton. 

Geoderma GEDMAB, Vol. 38, No. 1-4, p 165-183, 
September 1986. 4 fig, 2 tab, 21 ref. 


Descriptors: *Path of pollutants, *Reviews, *Soil 
porosity, *Salt movement, ‘*Soil aggregates, 
Mathematical studies, *Mathematical models, 
*Solutes, vagy rsoron equations, Convection, 
Dispersion, Aggregates, Dispersion coefficient, 
Equilibrium transport equation. 


Several ‘two-region’ type models for simulating 
salt movement in aggregated soils were reviewed. 
A common feature of these models was the as- 
sumption that solutes were or ee by convec- 
tion and dispersion through well-defined pores or 
cracks, while diffusion-type equations were used to 
describe solute transfer inside the soil micropores. 
Analytical solutions were available for several ag- 
gregate shapes (spherical, cylindrical and line-sheet 
type aggregates). A recently developed transfor- 
mation extended the two-region modeling ap- 
proach to more general conditions pene ag- 
gregates - arbitrary g) pee bee was 
based on the replacement of a given aggregated 
soil by a reference soil made up of uniformly-sized 
spherical aggregates with the same average diffu- 
sion properties as the original soil. The transforma- 
tions worked well except for soils which contained 
hollow cylindrical macropores. The method could 
also be used to quantify the mass transfer coeffi- 
cient in a first-order rate model for solute exchange 
between mobile and immobile liquid zones. An 
advantage of the first-order spre was that it 
could be included easily in relatively simple man- 
agement-oriented models using parameters that 
could be given a hysical in Sicrpeetetion. This 
model gave an approximation for trans- 
port through hollow cylindcical macropores, but 
was considerably less accurate for spherically 
gregated and related systems. Several previo 7 
unpublished expressions, derived using 
transform techniques, that — the effects of intra- 
aggregate diffusion into an effective dispersion co- 
efficient for use in the classical two-parameter 
uilibrium transport equation were presented. 
‘ood 
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APPLICATION OF SIMPLE LEACHING 
MODELS IN HETEROGENEOUS SOILS, 
Rothamsted Experimental Station, Harpenden 


(England). 

T. M. Addiscott, P. J. Heys, and A. P. Whitmore. 
Geoderma GEDMAB, Vol. 38, No. 1-4, p 185-194, 
September 1986. 4 fig, 1 tab, 17 ref. 


Descriptors: *Path of pollutants, *Leaching, *Het- 
erogeneous soils, * moisture, *Solutes, *Model 
pt *Mathematical studies, *Mathematical 
equations, Nitrates, Clay loam, Batcombe series, 
Rothamsted, Burns equation. 


The simple leaching model described divided the 
soil into layers, each containing an amount of 
mobile water w sum m, defined simply by w sub m 
> 0 and an amount of immobile water w sub r, 
that was determined by pe nee 
teristic. Solute aened downward through the 

mobile water only, but may also move laterally 
between the mobile and immobile water. Water 
and solute entering each layer were addec: to w 
sub m, and each day a proportion, alpha, of w sub 
sx‘and toe taints & coatalaed mov to the layer 
below. Of the input variates, w sub r and alpha had 
most control on leaching, so to test the model for 
the effects of input variability, these variates were 
supplied as single mean values or as distributions in 
simulations of a field t. In this experi- 
ment nitrate was applied to the soil surface of 
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oe ee clay loam of the Batcombe 
Feline fhe f allowed to leach under 
pnd aap = iy pmrgpndn me = hay 

were sampled in 15 cm layers to 75 cm. 

ying, w oul « ond cighe on degie mam values 
gave quite good simulations of the mean percent- 
age recoveries of applied nitrate in the layers, and 
these could be improved slightly by 


further improvement in the simulation of the mean 
ese aiae Geeeee SP eae, See 28 2 
The variances of > 

coveries in the layers were simulated reasonably 
succesfully, but only when both w au and alpha 


—_— 
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SATURATED POROUS 
MEDIUM, 
Strasbourg-1 Univ. (France). Inst. de Mechanique 
For “- bibliographic Field 5B. 
ae : io entry o00 Fi ; 
w8704593 


STUDY OF TRACER MOVEMENT THROUGH 
UNSATURATED SAND, 
Vrije Univ., Brussels (Belgium). Lab. of Hydrolo- 


E De Smedt, F. Wauters, and J. Sevilla. 
Geoderma GEDMAB, Vol. 38, No. 1-4, p 223-236, 
September 1986. 11 fig, 1 tab, 24 ref. 


= : *Path of pollutants, *Tracers, *Triti- 
um, * *Solute displacement, *Saturated flow, 

*Dispersivity, * equations, Radioiso- 
‘topes, Heavy water, Leaching, Hydrodynamic dis- 
persion equation. 


A column of 100 cm length and 15.4 cm diameter 
was filled with sand. A solute displacement experi- 
ment, using tritium as tracer, was conducted under 
saturated water flow conditions. Analysis of the 
observed effluent concentration resulted in an esti- 


conditions 
column intermittedly on a daily basis with constant 
amounts of water. Three such experiments were 
conducted with respectively 100 cc, 250 cc and 
500 cc of water infiltrated daily. The parameters of 
the hydrodynamic dispersion equation were fitted 
to the observed effluent concentrations. Very large 
coefficients were obtained with a disper- 
sy of about 73cm. Hence changing rom st 
to unsaturated conditions increases the dis- 
ron Sd by a factor SEF 80. — 


Ban mse 
sed the 
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TIME-DOMAIN REFLECTOMETRY METHOD 


3 be SOIL WATER CONTENT 
Agcaltral Res Research Service, Riverside, CA. Sa- 


FN Dat Dalton, and M. T. Van Genuchten 
Geodeae GEDMAB, Vol. - No. 1-4, 'p 237-250, 
September 1986. 7 fig, 1 tab, 1 4 ref. 
identi 


Descriptors: *Pollutant tification, *Time- 

*Salinity, *Sol eo og 
water, jute transport, juctivity, 
*Mathematical equations, Sensors, Ion transport. 
principles and use of time-domain 


tae ol forging water ad 
saturated soils were investigat- 


The physical 
reflectometry 


itu simultaneous measurements of water 
content and bulk soil electrical conductivity are 
shown to give results that are comparable with 
those obtained by conventional non-destructive 
techniques. Because sampling volumes for the two 


measurements are inion. the simultaneous meas- 
urement seems useful for spatial variability studies 
ae geneous soils. An equation is pre- 

adie te the bulk soil electrical conduc- 
tivity to the soil solution electrical conductivity. 
Also derived are constraints that water content 
and electrical conductivity place on the use of time 
domain reflectometry sensors. (Wood-PTT) 
W87-04595 


CHEMICAL TRANSPORT UNDER NO-TILL 
FIELD CONDITIONS, 
Science and Education Administration, Beltsville, 


MD. 
For primary bibliographic entry see Field 5B. 
W87-04596 


enue ae toe TRANSPORT MODEL, 
Goettingen Univ. (Germany, F.R.). Abt. Boden- 
kunde und Wal 

For primary bibliographic entry see Field 5B. 
W87-04597 


EXPECTED SPECIATION OF DISSOLVED 
TRACE METALS IN _ GRAVITATIONAL 
WATER OF ACID SOIL PRO 

Ecole Polytechnique Federale de Lausanne (Swit- 
zerland). Inst. de ie Rural 

For primary bibliographic entry see Field 5B. 
W87-04598 


SORPTION KINETICS AND TRANSPORT OF 
PHOSPHATE IN SANDY SOIL, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Soil Science and Geology. 

For primary bibliographic entry see Field 5B. 
W87-04599 


MODELLING THE BEHAVIOUR OF ORGAN- 
IC CHEMICALS IN SOIL AND GROUND 
WATER, 

Institute for Pesticide Research, Wageningen 
(Netherlands). 

For rl bibliographic entry see Field 5B. 
W87-04613 


EVENT-BASED SIMULATION MODEL OF 
MOISTURE AND ENERGY FLUXES AT A 
BARE SOIL SURFACE, 

Princeton Univ., NJ. ml of Civil and Geological 


P.C.D. Milly. 

Water Resources Research WRERAQ, Vol. 22, 
No. 12, p 1680-1692, November 1986. 12 fig, a 
21 ref. NSF Grants ATM-7812327, ATM-8114723, 
and CEE-8307282. 


Descriptors: *Simulation, *Mathematical models, 
*Soil water, *Soil water, *Ener; Energy, *Hydrologic 
budget, Soil physics, Differen equations, Soil 
heat flux, Soil temperature. 


Land surface energy and water balances can be 
calculated by solving the partial differential equa- 
tions governing vertical water and heat flow in the 
soil. As an alternative to computationally intensive 

procedures, some accuracy can be forfeited in ex- 
pene for reduced computational effort by using 
an event-based simulation model. Because the 
model uses closed-form solutions of the governing 
equations as basic building — the event-based 
model avoids most of the work associated with 
discretization. use of time condensation and 
simplified soil moisture kinematics allows these 
closed-form solutions to serve in continuous simu- 

under randomly varying forcing. A modi- 

fied force-restore model of soil temperature pro- 
vides the necessary link between the energy and 
water balance. Compared to finite element solu- 
tions of a detailed set of partial differential equa- 
tions governing heat transport in soil, the event- 
based model closely reproduced the average 
energy and water balances and surface tem; 
tures and decreased computational effort 
factor of at least 100. (Author’s abstract) 
W87-04758 


EFFECT OF RADIAL FLOW ON DEVIATIONS 
FROM UILIBRIUM DURING 
SORBING SOLUTE TRANSPORT THROUGH 
HOMOGENEOUS SOILS, 

Illinois Univ. at Urbana-Champaign. Dept. of Civil 


g . 8. 8) . . a 
For primary bibliographic entry see Field 5B. 
W87-04759 


Research 
berra (Australia). Div. of Envi- 


Resources Research WRERAQ, Vol. 22, 
re i, p 1717-1727, November 1986. 4 fig, i tab, 
ref. 


Descriptors: *Mathematical equations, *Unsaturat- 
ed flow, *Infiltration, *Soil water, Equations, Cav- 
ities, Steady flow, Homogeneous soils. 


The parameters in the linearized multidimensional 
unsteady equation for unsaturated flow in homoge- 
neous soils can be chosen so that small time flow 
rates are given correctly, with the quasi-linear 
steady solution as the large time limit. Matched in 
this way, the linearized equation offers insight into 
the time course of multidimensional infiltration. In 
this paper the following aspects are considered: 
unsteady infiltration from buried cavities, unsteady 
infiltration flow form spherical cavities, unsteady 
infiltration from cylindrical cavities, theorems on 
unsteady infiltration from cavities of arbitrary 
—. the gem —- and g(tau), iomectes- 
istics | in unsteady multidimen 
sional i Pon mae time scales of approach to 
steady state. Analysis of the influence of two char- 
acteristic times on the time scales of approach to 
steady moisture distribution near the supply sur- 
face and to steady discharge provides and explana- 
tion of the relatively rapid approach to the st mero 
state observed in three-dimensional 

pn ps proed supply surfaces. (Rochester- PIt) 


EFFECT OF LOCAL GROUND SLOPE ON THE 
ion IRMANCE OF TILE DRAINS IN A CLAY 
London Univ. (England). Dept. of Geography. 
For primary bibliographic entry see Field 4A. 
W87-04859 


EFFECT OF THE STRUCTURAL STATE OF 
THE PLOUGHED LAYER ON ITS WATER RE- 


Institut National de la Recherche Agronomique, 
Paris (France). 

F. Papy. — 

Agronomie AGRNDZ, Vol. 6, No. 6, p 555-565, 
1986. 8 fig, 7 tab, 16 ref. 


Descriptors: *Water retention, *Soil structure, 

“Hydraulic _properti *Infiltration, *Plowing, 

Spatial distribution, Soil profiles, Hydraulic perme- 
ility, Morphology. 


oS feature of the uo layer of the 
tial variability of its structure with the 
pa of subvertical discontinuities. This en 
a ity can be considered in 
yers in the description of the structural te. A 
survey to analyze the influence of each of these 
levels on the water retention of the plowed layer 
was conducted. Plowed layer structure was deter- 
mined by mapping homogeneous units at the deci- 
meter oni located on a vertical section of a 
profile. Each of these morphological units could be 
characterized by the internal state of its structural 
elements and ante of assembly. In a given plowed 
layer, structural discontinuities existed in 
water content, but tensiometer records indicated 
continuous hydraulic load profiles. The difference 
in the pF ponderal water content relation between 
morphological units established in the laboratory 
explained the observations made in situ. In the pF 
range encountered during spring plowing, the 





structural elements with a compact internal state 
had the lowest water content. Compari- 
son of the hydric behavior of two types of plowed 
layers showed that in blocks separated by voids, 
the gaps between blocks were preferential paths 
for water infiltration resulting in less imbibition of 
— blocks. To explain the hydric behavior of 

lowed layer, different phenomena must be in- 
va ved at different levels ~ the structural state 
description. One result of this study concerns a 
way = a work days for plowing. (Au- 


Wa7-0s86s 


EFFECTS OF TEMPERATURE AND PRIOR 
FLOODING ON INTENSITY AND SORPTION 
OF PHOSPHORUS IN SOIL: I. EFFECTS ON 
THE KINETICS OF SOLUBLE P IN SOIL, 

California Univ., Davis. Dept. of Agronomy and 


Tor 


S. Mikkelsen. 
Plant and Soil PLSOA2, Vol. 95, No. 2, p 163-171, 
1986. 7 fig, 2 tab, 14 ref. 


Descriptors: *Temperature effects, *Flooding, 
*Sorption, *Phosphorus, *Soil chemistry, *Nutri- 
ents, *Crop —— *Kenetics, Soil types, 
Rice, Fertilizers, Clays. 


Effects of temperature and flooded-drained soil 
conditions on 0.01 M CaCl2 extractable phospho- 
rus (soluble P) were investi in four soils over 
the period of 42 days after fertilizer-P application. 
Crops grown in these soils showed severe induced 
P deficiency lems following flooded rice cul- 
ture. The effects of temperature on the reaction 
rate constants were determined and activation 
as well as prior flooding of soil decreased soluble P 
concentration, but the effect of the latter was dom- 
inant. The decrease in soluble P concentration in 
these soils with time followed a first order kinetics, 
and the rate constant increased as the temperature 
increased from 10 C to 30 C. The activation 
energy for the kinetics of soluble P concentration 
Ppt tebe Pag perature, was found to be 
8.9 and 34.5 KJ/mol for ee een clay, 
respectively, over the temperature range studied. 
(See also W87-04893) (Author's abstract) 
W87-04892 


EFFECTS OF TURE AND PRIOR 

FLOODING ON INTENSITY AND SORPTION 

OF PHOSPHORUS IN SOIL: II. EFFECTS ON 

P SORPTION, 

California Univ., Davis. Dept. of Agronomy and 
Science. 


. Sah, and D. S. Mikkelsen. 
Piant and Soil PLSOA2, Vol. 95, No. 2, p 173-181, 
1986. 5 fig, 4 tab, 20 ref. 


Descriptors: *Temperature effects, *Flooding, 
*Sorption, * *Phosphorus, *Soil chemistry, *Nutri- 
ents, *Crop production, Chemical reactions, Soil 
types, Rice, Clays, Kinetics, Mathematical analy- 
sis, Isotherms, Thermodynamics. 


The effects of temperature and prior flooding of 
soil on P sorption were examined in two soils 
having a rice-based cropping system and showing 
an induced P deficiency problem in flooded rice- 
uplant crop rotations. The P sorption capacity of 
soil increased with i ing temperature as well 
as with prior flooding; the 
dominant. The bonding ener, 


Hoffs equation, also increased due to prior flood- 
ing of soil. (See also W87-04892) “Cetben's ab- 
stract 


W87-04893 
AVAILABILITY IN RELATION 


POTASSIUM 
TO SOIL MOISTURE: I. EFFECT OF SOIL 
MOISTURE ON POTASSIUM DIFFUSION, 


ROOT GROWTH AND POTASSIUM UPTAKE 
OF ONION 


: PLANTS, 
Se Univ. (Germany, F.R.). Inst. fuer Agri- 


s pe N. Claassen, and A. Jungk. 
Plant and Soil PLSOA2, Voi. 95, No. 2, p 221-231, 
1986. 6 fig, 2 tab, 21 ref. 


Descriptors: *Bioaccumulation, *Potassium, *Nu- 
trients, *Soil-water- a relationships, *Soil water, 
*Roots, *Onions, *Solute , *Plant cam coat tee 
yo ——— Crop production, 


cpus sch Saeco aeeat 
of potassium in t 
se we mveighed War setiny SPE 


volumet: 
re wate content (beta) fom 01 to resulted nea 
a rise of the effective it (D sub e) 
by a factor of 10, mainly due to the increase of the 
factor with 


pe Boom | fecting both K mobility and root growth. (See 
tao WET. 54599) (Author’s abstract) 


POTASSIUM AVAILABILITY IN RELATION 
TO SOIL MOISTURE: II. CALCULATIONS BY 
MEANS OF A MATHEMATICAL SIMULA- 
TION MODEL, 

ae (Germany, F.R.). Inst. fuer Agri- 


R Kuchenboch, N . Claassen, and A. Jungk. 
Plant and Soil PLSOA2, Voi. 95, No. 2, p 233-243, 
1986. 4 fig, 3 tab, 17 ref. 


Descriptors: *Bioaccumulation,  *Simulation, 

, “Potassium, *Soil water, 

*Nutrients, *Solute 

cots, Model studies, 

Soil "y, =. ccm roy Accumulation, Onions, 

Soil water potential, Water potentials, Soil texture, 
hysical properties. 


ac to estimate the 
¢ also *w87-04894) (Author’s abstract) 
87-04895 


IQUE FOR ECOLOGICAL STUDIES OF 
GERMINATION IN RELATION TO 
SOIL WATER POTENTIAL, 

University Coll., Cork (Ireland). Dept. of Plant 


For primary bibliographic entry see Field 21. 
W87-04898" 


LING AND IRRIGATION 


EFFECT OF SUBSO) 
ON POTATO PRODUCTION, 


WATER CYCLE—Field 2 
Water In Soils—Group 2G 


Department of Scientific and Industrial Research, 
Lower Hutt (New Zealand). 


- A por bibliographic entry see Field 3F. 
87-04913 — 


SOIL STRENGTH, SLOPE, AND RAINFALL 
ON EFFECTS ON INTERRILL ERO- 


Seenian "State Univ., Ames. Dept. of Agricultural 
walea’ ' bibliographic entry see Field 2J. 


PARAMETER VALUE PREDICTION FOR 
HOLTAN’S INFILTRATION EQUATION, 
— Univ. at a Dept. of Ag- 


L. K. Ewing, and J. itchell. 
Transactions of the ASAE SAE TAAEAJ, Vol. 29, No. 
== January-February 1986. 8 fig, 3 tab, 9 


Descriptors: *Holtan’s infiltration equation, ye 
—_ se Rg pare *Estimating equations, * 

Soil properties, Hydrology, Hydrologic 
mu Model studies. 


Infiltration is an important component of the hy- 
— cycle and is considered in the solution of 
water management and oe conservation problems. 


mye ote ya rates of 


can use. 

of a neakdmaroaan 
forthe design of runt or erosion contol sre 
tures or pares the sb- 


straction of i tration from . The im 


equation from observed data commonly measured 
from small hydrologic — The a. of 
predicted lues to predict tration 
4g fies similar soil characteris- 

. y 


— The we + agen means - 
pe sa ive plots gave more appli- 
cable results. (Alexander- PTT) 

W87-04929 


PREDICTING UNSATURATED HYDRAULIC 
CONDUCTIVITY FROM THE SOIL WATER 
Pee mene San Jose, CA. 

ystems, Inc., lose, CA. 
L. Alexander, and R. W. S 
Transactions of the ASAE TAAEAJ, Vol. 29, No. 
& Spee January-February 1986. 8 fig, 5 tab, 


: *Hydraulic conductivity, *Unsaturat- 

Ry *Soil water movement, *Permeability co- 
models, *Soil water, *Sta- 
Numerical analy- 


Mathematical models of soil water movement fre- 

quently use the unsaturated hydraulic conductivi- 
pa ag eg Sli eather Yad yar 

potenti. The Kh) function isl specific and 
its measurement 


the methods 
cing measased Kfh) date for 25 solls found in the 
literature. Predictions were compared statistically 
and graphically to the laboratory-measured K(h) 





Field 2—WATER CYCLE 
Group 2G—Water In Soils 


for each soil. Results showed that the best method 
of predicting K(h) for the sandy and clayey soils 
examined was a new closed-form equation for K(h) 
which uses the (1974) equation for 
theta(h). This method worked best for the low 
K values of the loamy soils. The choice of this 
method was based on the assumption that a conser- 
vation or ‘safe side’ estimate be obtained when 
K(h) is overpredicted. A numerical ximation 
to this new form for K(h) provided best esti- 
mate of K(h) values near saturation for the loamy 
soils. When underestimation of K(h) yields the 
ae result, the following method gave the 
best results: (a) A numerical ———_ to the 
Burdine (1953) closed-form 
= © The Burdine — or or K(h) combined 
the Campbell form for theta(h) for the clayey 
wale near saturation; (c) A closed-form equation 
for K(h) by Mualem (1976) combined 
with the B and Corey (1964) form for 
theta(h) for the low K(h) values for clayey soils. 
(Alexander-PTT) 


W87-04930 


GROUP INVARIANCE AND FIELD-SCALE 
SOLUTE TRANSPORT, 

California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

For primary bibliographic entry see Field 5B. 
W87-04940 


THREE-DIMENSIONAL _FINITE-ELEMENT 
MODEL FOR SIMULATING WATER FLOW IN 

VARIABLY SATURATED POROUS MEDIA, 

GeoTrans, Inc., Herndon, VA. 

P. S. Huyakorn, E. P. Springer, V. Guvanasen, 

and T. D. Wadsworth. 

Water Resources Research WRERAQ, Vol. 22, 

No. 13, p 1790-1808, December 1986. 14 fig, 4 tab, 
: ref, append. USDA-ARS Contract 53-3X06-4- 
2. 


: *Finite element models, *Groundwat- 
er movement, *Soil water movement, *Mathemati- 
cal models, *Model studies, *Simulation analysis, 
*Porous media, *Saturated flow, *Unsaturated 
flow, Boundary conditions, Seepage, Infiltration, 
Algorithms, Computers, Calibrations, wd maa 
ties, Drainage, Unconfined aquifers, Em! 


A three-dimensional finite-element model for simu- 
ing water flow in variably saturated porous 
media is presented. The model formulation is gen- 
eral and capable of accommodating complex 

conditions associated with seepage faces 
and infiltration or a of the soil surface. 
Included in this form; is an improved Picard 

designed to cope with severely nonlin- 


an ‘influence coefficient’ wae that aoe? 4 
ry ee nt em pe prom patial discretization 
of is performed using a 
vertical slicing sgpeondh desis designed to accommodate 
complex geometry with irregular boundaries, 
layering, and/or lateral discontinuities. Matrix so- 
lution is achieved using a slice successive overre- 
scheme het pe permits a fairly large number 
the pe of several thou- 


STEADY INFILTRATION FROM SPHEROI- 
DAL CAVITIES IN ISOTROPIC AND ANISO- 
TROPIC SOILS, 

Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Envi- 
ronmental Mechanics. 

J. R. Philip. 

Water Resources Research WRERAQ, Vol. 22, 
et p 1874-1880, December 1986. 6 fig, 1 tab, 


Descriptors: *Infiltration, *Soil water movement, 
*Soil properties, *Model studies, *Pores, *Numeri- 
cal analysis, Cavities, Isotropy, Anisotropy, Dis- 
charge, Wetting, Soil types, Capillarity, Gravity 
flow, Boreholes, Permeability. 


Solutions are given for quasilinear steady infiltra- 
tion from spheroidal cavities (with axis of rotation- 
al symmetry vertical) of arbitrary aspect ratio nu 
into isotropic and anisotropic homogeneous soils. 
The conductivity tensor is assumed to have princi- 
pal components Kap; g=. }, Keope ee. and mu 
squared Kappa (Psi), the third of these in the 
vertical direction. Here mu squared is the anisotro- 
py, and Psi is the moisture potential. Scattering 
analog techniques are used to secure the required 
solutions. The exact solutions involve spheroidal 
wave functions; but, more usefully, we express the 
far field wetting function and the discharge func- 
tion as expansions appropriate for small and large 
values of s, the dimensionless transformed equato- 
rial radius of the cavity. A joining technique is 
used to establish estimates of the discharge func- 
tion throughout the ranges 0 < or = s < or = 
infinity, 0 < or = omega < or = 20, with 
transformed aspect ratio omega = nu/mu. The 
effect of anisotropy on cavity discharge increases 
systematically both as nu decreases from infinity to 
0, and as sigma ( = s/mu) increases from 0 to 
infinity. This behavior is explained physically in 
terms of interaction between, on the one hand, 
cavity configuration and orientation, and, on the 
other, the relative importance of capillarity and 
gravity. The analysis provides means of improving 
the approximate analysis of the borehole permeam- 
eter in isotropic soils, and of investigating the 
properties of borehole and disc permeameters in 
unsaturated anisotropic soils. (Author’s abstract) 
W87-04950 


VELOCITY-DEPENDENT HYDRODYNAMIC 
DISPERSION DURING UNSTEADY, UNSATU- 
RATED SOIL WATER FLOW: EXPERIMENTS, 
Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Soils. 
For primary bibliographic entry see Field 5B. 
W87-04951 


PARTICLE TRANSPORT THROUGH POROUS 
MEDIA, 

California Univ., Berkeley. Dept. of Civil Engi- 
neering. 

For room bibliographic entry see Field 5B. 
W87-04953 


TRANSPORT OF DISSOLVED HYDROCAR- 
BONS INFLUENCED BY OXYGEN-LIMITED 
BIODEGRADATION: 1. THEORETICAL DE- 


IPMENT, 
North Carolina State Univ. at Raleigh. 
For primary bibliographic entry see Field 5B. 
'W87-04959 


TRANSPORT OF DISSOLVED HYDROCAR- 
BONS INFLUENCED BY OXYGEN-LIMITED 
BIODEGRADATION: 2. FIELD APPLICATION, 
North Carolina State Univ. at Raleigh. 

For primary bibliographic entry see Field 5B. 
W87-04960 


RADON AND RADIUM EMANATIONS FROM 
FRACTURED CRYSTALLINE ROCKS - A CON- 
CEPTUAL HYDROGEOLOGICAL MODEL, 
For primary bibliographic entry see Field 5B. 
W87-05068 


USE OF ELECTROMAGNETIC INDUCTION 
FOR LOCATING SUBSURFACE SALINE MA- 


TERIAL, 
Commonwealth Scientific and Industrial Research 
and Land Resources Canberra (Australia). Div. of Water 


G. Williams, and | and F. T. Fidler. 
IN Relation of a omy and Qual- 
ity, Proceedings of a Symposium He 
XVIIIth General Assembly of the Flee ew 
Union of Geodesy and Geophysics, Hamburg, FR 
Germany, August, 1983. IAHS Publication No. 
146. p 189-196, 5 fig, 1 tab, 5 ref. 


Descriptors: *Geophysics, *Electromagnetic stud- 
ies, *Saline soils, *Subsurface ing, *Water 
pollution sources,Salinization, A ia, Irrigation, 
Conductivity, Major Creek, Sedimentology. 


Secondary salinization of yo soils affects ap- 
proximately 500,000 ha of dryland agricultural 
soils and 120,000 ha of irri 6 eer eng 
Elec induction y measuring the 
pnp electrical conductivi' ‘bea of soil peo- 
les, provides a rapid method for detecting subsur. 
face saline material. An area of 706 sq km was 
surveyed, using the EM technique, to locate mate- 
rials that are contributing to a large salt outflow 
from the Major Creek drainage basin in Victoria, 
Australia. Values of ECa ranged from <10 to 145 
milli-S/m and were strongly correlated (R = 0.85) 
with soluble salt contents to depths of 6-15 m. 
Sediments from the Devonian Puckapunyal For- 
mation and its associated ternary overburden 
had ECa values of about twice that of other Devo- 


jated wi 
soluble salt content alone. (See also Ww57-05100) 
(Author’s abstract) 
W87-05117 


GEOCHEMICAL EVOLUTION OF WATERS 
AND SOIL SOLUTION DURING THEIR CON- 
CENTRATION IN CENTRAL TUNISIA (EVO- 
LUTION GEOCHIMIQUE DES EAUX ET DES 
SOLUTIONS INTERSTITIELLES AU COURS 
DE LEUR CONCENTRATION EN TUNISIE 


Centre de Recherche du Genie Rural, Tunis (Tuni- 


sia). 
For primary bibliographic entry see Field 2K. 
W87-05118 


SORPTION AND DESORPTION OF DE- 
GREASING CHLOROORGANICS WITH SUB- 
SURFACE SEDIMENTS, 

Missouri Univ.-Rolla. 

For primary bibliographic entry see Field 5B. 
W87-05140 


EFFECTS OF CLAY MINERAL-ORGANIC 
MATTER COMPLEXES ON GASEOUS HY- 
DROCARBON EMISSIONS FROM SOILS, 
Radian Corp., Austin, TX. 

For primary 7 eiagephic entry see Field 5B. 
W87-05141 


2H. Lakes 


VARIATION IN ABUNDANCE OF ZOO- 
PLANKTON ~y KUIBYSHEV RESERVOIR IN 

CONNECTION WITH HYDROLOGICAL CON- 
—_— AND PHYTOPLANKTON QUANTI- 


on Nauk (USSR). Institute of Ecology of 
the Volga Basin. 
A. F. Timokhina. 
ae Journal of Ecology SJECAH, Vol. 17, No. 
LS tee Fn 9-13, ee tgs 1986. 3 fig, 2 tab, 10 
ted from Ekologiya, No. 1, p 12-17, 
pacfloe  tn 1986. 


Descriptors: *Hydrological a smi *Population 
density, *Reservoirs, *Limnology, *Kuibyshev 
Reservoir, *USSR, *Zooplankton, *Phytoplank- 
ton, *Water depth, Long-term studies, Rotifers, 
Cyclops, Temperature, Diatoms, Green algae, Bac- 





terioplankton, Seasonal variation, Trophic level, 
Biomass. 


Data are ited and discussed regarding the 
interannual variations (1958-1983) in abundance of 
zooplankton in relation to the hydrologic regime 
and devel t of ——: in Kuibyshev 
Reservoir (USSR). Long-term fluctuations in zoo- 
ab on several factors. 
lost conspicuous was the gpa association be- 
tween zooplankton quantity and water level, 
which in some cases exceeded the effect of temper- 
ature and the trophic factor. Variations in water 
tem; have a great effect on the abundance 
of rotifers and cyclops, Fagg ss | the spring com- 
plex. The quantity of filter feeders corresponded 
—, with the of diatoms and green 
algae and The authors hypoth- 
esize that oo conditions for development of 
a ge are created in warm, low-water years 
with high patter a ah biomass and that unfa- 
vorable conditions occur in cool, high-water years 
with low abundances of bacteria and phytoplank- 
ton. (Rochester-PTT) 
W87-04379 


RECORD ST. CLAIR RIVER ICE JAM OF 1984, 
National Oceanic and Atmospheric Administra- 
| seeder agua MI. Great Lakes Environmental 


For primary bibliographic entry see Field 2C. 


UREA METABOLISM AND ITS SIGNIFI- 
CANCE IN THE NITROGEN CYCLE IN THE 


Osaka Kyoiku Univ. (Japan). Lab. of Environon- 
mental Science and Education. 

O. Mitamura, and Y. Saijo. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 107, 
No. 4, p 425-440, October 1986. 1 fig, 4 tab, 45 ref. 


Descri tors: *Isotope *Tracers, *Limnolo- 


studies, 
gy, * reas, *Urea metabolism, ren. cycle, 
*Euphotic zone, *Ammonia, *Urea regeneration, 
*Ammonia regeneration, *Lake Biwa, Zooplank- 
ton, Excretion, Microbial degrada’ 


tion, Mineraliza- 
on Phytoplankton. 


The regeneration rate of urea and ammonia from 
zooplankton excretion and microbial mineraliza- 
tion (microbial degradation in the case of urea) was 
measured in the in situ condition in the euphotic 
layer at two stations of Lake Biwa. The urea 
excretion mineralization rate was calculated 
from the results of the urea decomposition experi- 
ment which used Cl4-labelled urea. The in situ 
assimilation rates of urea, ammonia and nitrogen 
were measured using a N15 tracer. The daily re- 
generation rate (sum of excretion and mineraliza- 
tion rate) for urea and ammonia was 0.88 and 5.60 
microgram-at. N/l/day in a eutrophic area, and 
0.14 to 0.46 and 1.10 to 1.27 micro; -at. N/I/ 
pow Be arn ng area. The contribution of the 
excretion rate regeneration rate ranged from 
38 to 64% for urea and 56 to 76% for ammonia. 
Urea excretion in the total excretion rate (sum of 
urea and ammonia excretion) was 3 to 30% and the 
urea mineralization in the total mineralization rate 
(um of urea and ammonia mineralization) was 10 
to 45%. The av ratio of the daily regenera- 
oS ly assimilation rate by phyto- 
Fe stu won 0.82 for woes and 1.18 for cammeaia. 
only es Se Se eee aoey Soe 
excretion and mineralization through these 
pesosnien wah in « snee of Qgumnle Uaioe wil 
the nitrogen ———, by phytoplankton as- 
similation, and the urea a To a 
recycling in the euphotic layer of Lake 
Wars 


AMINO ACIDS UPTAKE OF OSCILLATORIA 
RUBESCENS D. C. (BLUE GREEN ALGAE) “— 
SIMILATION DES ACIDES AMINES PAR 
CILLATORIA RUBESCENS D. C. (CY. ANOPHY. 


CEE)), 
Institut National de la Recherche Agronomique, 
Thonon-les-Beins (France). Inst. de Limonologie. 


For primary bibliographic entry see Field 5B. 
ws104407 = ™” 


OBSERVATIONS ON THE POPULATION DY- 
[AMICS AND D! IN OF THE 


OR RIVERS, 
Katholieke Univ. Nijmegen (Netherlands). Lab. of 
Aquatic Ecology. 
F. W. B. Van den Brink, and G. Van der Velde. 
Archiv fuer Hydrobiologie AHYBA4, Vol. 107, 
3 4, p 465-495, October 1986. 26 fig, 2 tab, 53 
ref. 


Descriptors: rs: *Cooling water, *Population dynam- 
ics, *White prawn, *Crustaceans, *Rhine River, 
Pog River, *Seasonal distribution, *Power- 
= *Estuarine environment, Netherlands, 
reshwater, Migration, Reproduction. 


From 1980 to 1982 the population-d of five 
—- of Palaemon longirostris were studied 
y regular sampling of the cooling-water intakes of 
power stations situated in the freshwater region of 
the Dutch rivers Rhine and Meuse. There was a 
clear fluctuation in numbers at all stations. 
mae low percentage of ovigerous females during 
season and the absence of juveniles below 
ae Wt cot ae eee ae 
and/or larval development does not occur in the 
freshwater habitats but probably in the estuarine 
region of the rivers or in the North Sea. The 
ace in The bo ape —! that P. 
tris is an eury! species with a strong 
saline for meso- and oligohaline parts of the 
estuarine area. However, especially the females 
migrate upstream into the freshwater sections of 
the rivers and probably downstream for reproduc- 
tion in the brackish estuarine areas. (Author’s ab- 
stract) 
W87-04408 


RESOURCE PARTITIONING OF FOOD PAR- 
TICLES BETWEEN ASSOCIATED LARVAE OF 
PROSIMULIUM RUFIPES AND EUSIMU- 
LIUM CRYOPHILUM (DIPTERA, SIMULII- 
DAE) IN AUSTRIAN MOUNTAIN BROOKS, 
Konstanz Univ. (Germany, F.R.). Fakultaet fuer 
Biologie. 
For primary bibliographic entry see Field 2E. 
W87-04409 


INFLUENCE OF SALINITY ON THE DISTRI- 
BUTION OF EGERIA DENSA IN THE VALDI- 
VIA RIVER BASIN, CHILE, 

Pontificia Univ. Catolica de Chile, Temuco. 

For primary bibliographic entry see Field 2L. 
W87-04410 


COMMENTS ON FLUOROMETRIC CHLORO- 
PHYLL DETERMINATIONS IN THE FIELD, 
— Univ. (Germany, F.R.). Inst. fuer Bio- 


pry primary bibliographic entry see Field 7B. 
W87-04411 


LIGNIN AND FIBER CONTENT OF FPOM 
D) 


Alabama Univ., University. Dept. of Biology. 
G. M. Ward, and D D. R. Woods. 

Archiv fuer H ydrobiologie AHYBA4, Vol. 107, 
No. 4, p 545-562, October 1986. 5 fig, 3 tab, 33 ref. 


Descriptors: *Lignins, *Fibers, *Shredders, *Fine 
—_— organic matter, *Leaves, Cranefly larvae, 
tonefly nymphs, Cellulose, Cuticular tissues, Epi- 
Mesophyll tissues, Nutrients, Alkalinity, 

Feeding rates. 


Lignin and fiber content of fine le organic 
eter (POM) erased by the heute Tiols 
abdominalis and Tallaperla cornelia from 6 leaf 
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t was compared with the initial content in 
whole leaves. The leaf packs were incubated from 
February to April 1984 in Yellow Creek, Alabama, 
which is a second order stream low in alkalinity 
and nutrients. After being harvested and rinsed the 
leaves were placed in — with cranefly larvae, 
stonefly nymphs or held as a control. Results indi- 
cated that the lignin and fiber content in FPOM 
from T. abdominalis was little changed from that 
in whole leaves. In contrast, FROM — by 
T. cornelia contained an average 30% less 
and 50-67% less cellulose than did the whole 
leaves. This difference was attributed to selective 
poe by T. cornelia on cuticle, epidermal and 
ll tissues, and to a more extensive macera- 
tion of the leaf tissue. (Wood-PTT) 
W87-04412 


STRESS-STRAIN STATE OF THE SAYANO- 

SHUSHENSKOE DAM DURING FILLING OF 

THE RESERVOIR, 

For dp bibliographic entry see Field 8A. 
-04413 


PHYTOPLANKTON GROWTH AND PHOS- 


HYTO) 
TIONS FROM THE LOOSDRECHT LAKES 


NETHERLANDS), 
Amsterdam Univ. (Netherlands). Lab. voor Micro- 
biologie. 
For BD pani bibliographic entry see Field 5B. 


RECIPROCAL INTERACTIONS BETWEEN 
ROACH, RUTILUS RUTILUS, AND ZOO- 
PLANKTON IN A SMALL LAKE: PREY DY- 
NAMICS AND FISH GROWTH AND RECRUIT- 


MENT, 

University of East Anglia, Norwich (England). 
School of Biological Sciences. 

M. Cryer, G. Peirson, and C. R. Townsend. 
Limnology and Oceanogra; graphy y LIOCAH, Vol. 31, 
pr 5, p 1022-1038, September 1986. 5 fig, 5 tab, 44 
ref. 


Descriptors: *Roach, ‘Zooplankton, ‘*Fish 
growth, *Prey dynamics, *Predation, *Recruit- 
ment, Seasonal variation, Fry, Fish, Coy Ro- 
tifers, nag, oe Diets, Cladocera, England, Lakes, 
Fertility, Species density. 


It is now widely accepted that predation plays a 
critical role in zooplankton communi- 
ty structure in lakes. Highly selective 
predation by a zooplankton together deter- 
mine which species of p consumer can per- 
sist in limnetic regions and which are excluded or 
confined to refuges. Recruitment success of roach 
varied dramatically between 1979 and 1982 in Al- 
derfen Broad, a small lake in eastern 

When fry were abundant (in 1979 and 1981, but 
not in 1980 or 1982) the summer zooplankton 
became sparse and was dominated by copepods 
and rotifers. In years of good recruitment, as each 
of the preferred cladoceran prey species entered 
the diet of underyearling roach, its density 
dropped dramatically. Mean size of gee hya- 
lina and Ceriodaphnia quadrangula also declined 
significantly during these seasons. The results of 
enclosure experiments indicate that the link be- 
tween roach recruitment and zooplankton dynam- 
ics is causal. Older roach also feed to a significant 
extent on zooplankton, but the 0+ age group 
exerted the greatest influence. The abundant un- 
deryearling roach in years of poet) recruitment 
showed poor growth, as a result of depression of 
their prey populations. Older fish also grew poorly 
in these years and were then less fecund in the 
following season. The evidence indicates that there 
may be a 2-year cycle in roach recruitment, and 
the unusual circumstances in Alderfen which may 
be _ are described. (Alexander-PTT) 
W687. 


COMPETITION IN ZOOPLANKTON COMMU- 
NITIES: SUPPRESSION OF SMALL SPECIES 
BY DAPHNIA PULEX, 

Illinois Univ. at Urbana-Champaign. Dept. of 





Field 2—WATER CYCLE 
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co Ethology and Evolution. 
M. J. Vanni. 


—— and Soumamay LIOCAH, Vol. 31, 
No. 1986. 7 fig, 3 tab, 56 


. 5, p 1039-1056, Septem 
ref, Iilmnois Water Resources Center Grant $-093- 


DIEL EPIBENTHIC ACTIVITY OF MAYFLY 
AND ITS NONCONCORDANCE 
Maryland Univ, oo Park. Dept. of 
niv., 4 
J.D. Allan, A. S. Floclor, and NL” MoCtiaock! 


a and hy LIOCAH, Vol. 31, 
No. 5, y} 057-1065, 1986. 3 fig, 3 tab, 34 
ref. NSF Grant BSR 82-14487. 


tops, behavioral drift in this system cannot be 
ined as the passive consequence of foraging. 


LITTORAL SLOPE AS A PREDICTOR OF THE 
MAXIMUM BIOMASS OF SUBMERGED MA- 
CROPHYTE COMMUNITIES, 

McGill Univ., Montreal (Quebec). Dept. of Biol- 


CoM. Duarte, and J. Kalf. “ oe 
y LIOCAH, ; 
No. 5, P 1000 Sepembes 1986.2 fig, 4 tab, 46 


organic matter variance i 
OR ee 
as predictor of was improved by consider- 
a eS eae ‘% MSMB 
(g wt/sq m) = -29.8 + 1.403 to the - 
.81 power; 2 eae wis 
m) = 13.2 + 3.434 slope to the -0.81 power. The 
of these two equations to predict 

RiSMB in a variety of vemperate lakes was 
= 0.90, P <0.0001). However, the 

model overestimates the MSMB i 


PRECIPITATION IN LAKE CON- 
CHEMICAL EQUILIBRIUM, SEDI 


STANCE: 
MENTATION, AND NUCLEATION BY 
Konstanz Univ. (Germany, F.R.). Li 


bree and Oceanography LIOCAH, Vol. 31 

y ’ 
No. 5, p 1081-1093, 1986. 8 fig, 2 tab, 43 
ref. Deutsche Forsh inschatt DEG Ac T 


115/2. er 





it. Sedimen rates 
as tracers for the fluxes of calcium bound 


5 


i 
Tit 


MINNESOT. 
Brigham Young Univ., Provo, UT. Dept. of Zool- 
Canadian Journal of CIJZOAG, Vol. 64, 
SP 1655-1664, August 1986. 5 fig, 4 tab, 48 


Descriptors: *Lotic environment, *Seasonal varia- 
tion, *Drift rates, *Microcrustaceans, *Streams, 





iil Ha ine iat a il 

s et i i i ; il a 
it titi : i el i Halt ti ait elit ee F 
if t _ tet UH a (intl i Hits 

ie ae al ia il } i vid i Hi ie til 


a i ur wht i 
Lo iit : i itt Hi ih i tf i 
iii i fi j _ 
Fl, rh ns ath Hele é naa a 
UF tet ven é mtr on 
Ae 2 aaa 
iil iti i a 
ith ral Hire full th | 


5, p 987-991, November 
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Applied ad 
$2, No. 5, 
Akt. tab 22 ret 


Dominion Univ. Norfolk, VA. Dept. of Bio- 
W. J. Cooper, and D. J. Scheidt. 


2 — ean 
3 
“Eutrophication "Cyanophyin “W 
*Differential 
a 


rel NSE Grant DEB 


Ponds, * 
models, Predic- 


aan 


Zoology CIZOAG, Vol. 64, 
ton, Population dest, Evolution, Comparison 


8, p 1701 ge — 1986. 3 
Y NSERc (Cannts) Onerating grant K98S2 
peg *Reproduction, wy om 


No. 
ref. 
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= Environmental Microbiology 
IF, Vol. 52, No. 5, p 992-1000, November 
—— NSF Grant BSR-8407928. 


approac! 
must be examined carefully if it is to be applied to 
systems with low oxygen concentrations. 
indicate that the interface between 


METABOLISM OF REDUCED METHYLATED 
SULFUR COMPOUNDS IN ANAEROBIC SEDI- 
MENTS AND BY A PURE CULTURE OF AN 
ESTUARINE METHANOGEN, 


State Univ. of New York at Stony Brook. Marine 
Sciences Research Cen 


For entry see Field 2L. 
a. ry bibliographic try 


MANGANESE OXIDATION BY SPORES AND 
SPORE COATS OF A MARINE BACILLUS 


Leiden Rijksuniversiteit (Netherlands 
For entry see Pela 2K. 
W87-04462 


MICROBIAL IRON REDUCTION BY ENRICH- 
MENT CULTURES ISOLATED FROM ESTUA- 
me SEDIMENTS, 

New Hampshire Univ., Durham. Jackson Estua- 


LB B. "B. Tugs, M, E. Hines, and G. E. Jones. 
vironmen 


tal Microbiology 
IF, Vol. 52, No. 5, p 1167-1172, November 
1986. 7 fig, 31 ref. NSF Grant OBE82-14863. 


Descriptors: *Microbial processes, *Iron, *Reduc- 
tion, *Cultures, *Sediments, *Estuaries, Isolation, 

Sulfates, Inhibition, Nitrates, Growth, 

Heavy metals, Cells, Oxidation. 


Terminal decomposition processes in marine sedi- 
mentary environments have received considerable 


duction was unaffected when SO4(2-) reduction 
was inhibited Pome Mo04(2-), oe that both 
processes could occur ly. Bacterially 
alaud cdlite suahineel 02 0ek tne sana 
completely responsible for Fe reduction. The sepa- 
ration of oxidized Fe particles from bacteria by 
dialysis tubing demonstrated that direct bacterial 
— was necessary for Fe reduction. Fe reduc- 
in cultures amended with NO3(-) was delayed 
coal 'NO3() and NO2(-) were removed. However, 
NOIO. meee epee He to oxidized Fe Pap 8 in 
—— tures occurred uring 
ino eenast denies 0 ENG} Ob eatin. 
late stages of growth, bacteria not attached 
so Be puta Son oe and swollen, while 
ee ede aie 
by 4°,6-diamidi . 

i y. The presence of oxidized Mn 
had no effect on Fe reduction. The results - 
ed that enzymatic Fe reduction was ible for 
reducing Fe in these cultures even in the presence 
of sulfide and that cells i le of Fe reduction 
became unhealthy when F. was the only avail- 
ne 





——— OF BACTERIAL DNA SYN- 


Montana State Univ., Bozeman. Dept. of Microbi- 
olo; 
RE Murray, K. E. ie en aden pal C. Priscu. 


Microbiology 
AEMIDF, Vol Vol. 52, No. 5, p 1177-1182, November 
1986. 2 fig, 1 tab, 52 ref. NSF Grant BSR-8500849. 


Descriptors: *DNA synthesis, *Algae, *Bacteria, 
*Metabolism, *Substrates, *Diatoms, Growth pop- 
ulation density, Or, —., Nutrients, Bio- 
films, Amino acids, Isotope studies. 


Consortia composed of attached microalgal and 
bacterial populations have essential roles in aquatic 
ecosystems, acting as sites of active nutrient regen- 
eration and serving as a trophic resource for other 
organisms. Attached biofilm communities are also 
predominant in industrial aquatic systems in which 
microbial for is associated with corrosion and 
y of industrial processes. 

Algal-bacterial consortia attached to polystyrene 
ee Se ee ee oe 
the marine diatom Amphora coffeaeformis and the 
marine bacterium Vibrio proteolytica. The orga- 
nisms were attached to the surfaces at cell densities 


EE 
consort were fo id greater than the rates of 
incorporation by monobacterial biofilms 16 h after 
biofilm jaune and were 16-fold greater 70 h 
after biofilm formation. Extracellular material re- 
leased from the attached Amphora cells supported 
rates of bacterial activity (0.8 x 10 to the minus 
ee ee ee ee eee wer 
mol of (3H)th 


bulk-water Guaived 42 organic carbon. a 
PTT) 


FURTHER VERIFICATION OF THE ISOTOPE 
DILUTION APPROACH FOR ESTIMATING 
THE DEGREE OF PARTICIPATION = 
(3H)THYMIDINE IN DNA SYNTHESIS 
STUDIES OF AQUATIC BACTERIAL PRO. 
DUCTION, 

— Univ. (Sweden). Limnologiska Institu- 


RT. Bell 


Environmental Microbiology 
AEMIDF, Vol Vol. 52, No. 5, p 1212-1214, November 
1986. 4 fig, 21 ref. SNV Grant 5333195-5. 


Descriptors: *DNA synthesis, * i 
*Amino acids, * bacteria, *Productivity, 

lution, ition, 
*Metabolism, Isotope dil Inhibi Growth 
rates, Bacteria. 


The growth rate of 
seein te 


aquatic systems can be estimated 
rate of of radiolabeled ston of 
ot DNA. pn _ the a 


(3H)thymidine 
paricipation(DP) of (Hh (H)th 
the measured rates of NA ayuthexis will be 
per adh! by variation aon te of dTMP 
wa! general, a 
concentration of (3H)thymidine of 5 to 10 nM has 
vironment 


in DNA a 


(3H)thymidine as determined by adding i 

as y 

amounts of labeled thymidine at the same 
couche wan ciatier 00 the enanteteetien of Cpnt- 


on oe Goeaiion the tale 
sr of (3H)thymidine in DNA synthesis. ‘Alene. 
der-PTT) 
W87-04466 


SUSPENDED CLAY CONCENTRATION CON- 
TROLLED BY FILTER-FEEDING ZOOPLANK- 
TON IN A TROPICAL RESERVOIR, 

Warsaw Univ. (Poland). Dept. of Hydrobiology. 
M. Z. Gliwicz. 

Nature NATUAS, ‘Vol. 323, ~ —_ p 330-332, 
September 25, 1986. 2 fig, 2 tab, 1 


Descriptors: *Suspended solids, *Clays, *Zoo- 
lankton, *Reservoi *Aquatic ¢ 


tion, Month distribution, Predation, Productivi- 
ty. 


fcr i ming primary production by deeex 


factor in limiting 
ing_vablity of light and nutrients, Sewona a 
changes in the concentration of suspended clay in a 
eS 6 re usually pepe Rathg 
periodicity in hydrological events such as flooding, 
pre mer Rag . However, data from 
Gahan teas © tape reservoir in Mozambique, 
show that filter-feeding zooplankton are also im- 
portant in i 
abundance. 


y 
scopic estimation of the clay-load volume in clado- 
combined with the estimation of 


W87-04472 





USE OF FRESHLY PREPARED RAT HEPATO- 

TO STUDY TOXICITY OF BLOOMS 
OF THE BLUE-GREEN ALGAE MICROCYSTIS 
AERUGINOSA AND OSCILLATORIA AGARD- 


Hil, 
— Veterinaerhoegskole, Oslo. Dept. of Food 
yi 


igiene. 
For primary bibliographic entry see Field 5C. 
W87-04536 


PRODUCTION OF NH{+) BY THE SHRIMP 
CRANGON CRANGON L. IN TWO SLOPING 
BED ECOSYSTEMS. EXPERIMENTAL AP- 
PROACH AND STUDY OF THE INFLUENCE 
OF SEDIMENT ON THE EXCRETION RATE 
(PRODUCTION D’NH4{+-) PAR LA CREVETTE 
CRANGON CRANGON L. DANS DEUX ECO- 
SYSTEMES COTIERS. APPROCHE EXPERI- 
MENTALE ET ETUDE DE L’INFLUENCE DU 
SEDIMENT SUR LE TAUX D’EXCRETION), 
Centre d’Etudes d’Oceanographie et de Biologie 
beg nate Roscoff (France). 

Joi of a Marine Biology and Ecol- 
° yy Vol. 100, No. 1-3, September 
1586. 4 1 tab, 41 ref. CEE Contract AZOC- 
ENVeDSEE 


Descriptors: *Seasonal variation, *Shrimp, *Excre- 
tion, *Ammonia, *Sediments, Flux, Littoral eco- 
pcr Brg Sand, Mud. 


ae of the ammonia production of the 
shrimp Crangon crangon in two littoral ecosystems 
(oligotrophic sand and eutrophic mud) was deter- 
mined in winter and summer conditions from labo- 
ratory observations in experimental microcosms. 
The ammonia excretion rate of C. crangon was not 
influenced by either the sediment type or the am- 
monia concentration of the overlying water; on the 
hand, the mean excretion rate and the re- 
sponse to initial stress increased markedly 
as shrimp were deprived of soft substratum. The 
daily ammonia production of C. crangon was 16 
micromol NH3/g wet wt/day in winter and 40 
micromol in summer. A gross production of 12 
micromol NH3/sq m/day and 300-700 micromol / 
sq m/day, respectively, could be in the 
two ecos studied. This would account for 
5% (winter) and 2-4% (summer) of the total 
NH4-+-) flux at the sediment-water interface. The 
contribution of the excretion of all macrofauna to 
the NH4(+) flux from the sediment is discussed. 
(Author’s abstract) 
W87-04544 


RESPONSES OF THE LOBELIA-EPIPHYTE 
COMPLEX TO LIMING OF AN ACIDIFIED 


Lund Univ. (Sweden). Dept. of Ecology. 


For = bibliographic entry see Field 5G. 
W87-0454 


85-YEAR HISTORY OF THE —— » MA- 
CROPHYTE SPECIES COMPOSITION IN A 
EUTROPHIC PRAIRIE 

STATES), 

Iowa Cooperative Fishery Research Unit, Ames. 
P. E. Niemeier, and W. A. Hubert. 

Aquatic Botany AQBODS, Vol. 25, No. 1, p 83-89, 
August 1986. 1 tab, 14 ref. 


eo Meiers ange —, *Aquatic plants, 
pecies composition, *Species diversity, *Macro- 
phytes, *Clear Lake, *Limnology, *Eutrophica- 
be *Lakes, Phytoplankton, Surveys, Turbidity, 
iowa. 


The results of seven aquatic vegetation surveys on 
Clear Lake, Iowa, between 1896 and 1981 were 
com} . Transects icular from shore to 
the outer "boundary of vegetation zone were 
established at ne in can and a 
intervals in August. Vegetation was evaluated in 1- 
sq m quadrats at each interval by surface observa- 
tion and by removal of plants within the water 
column for identification at the —. es ace 
aquatic macrophyte species 
fom the Ink 9 Were found in 1981 live species 
were reported for the first time. The species com- 


position has shifted from one dominated by sub- 
mergent plants to one dominated by emergent 
plants. The + ea over the past 85 years may be 
at least partially related to increased phytoplank- 
= bye in recent years. (Main- PTT) 


FISH COMMUNITY STRUCTURE RESPONSE 
TO MAJOR HABITAT CHANGES WITHIN 
THE LITTORAL ZONE OF AN ESTUARINE 
COASTAL LAKE, 
Rhodes Univ., Grahamstown (South Africa). Inst. 
of Freshwater Studies. 
A. K. Whitfield. 

Environmental Biology of Fishes EBFID3, Vol. 
an 1, p 41-51, Sopianber 1986. 3 fig, 3 tab, 24 


Descriptors: *Species composition, *Population 
dynamics, *Species diversity, *Fish communities, 
*Habitat changes, *Littoral zone, *Estuarine lake, 
Turbidity, Swartvlei, South Africa, Water trans- 
parency, Solar radiation, Precipitation, Plant 
growth, Temperature, Salinity, Dissolved oxygen. 
The littoral environment and fish fauna of Swartv- 
lei, was monitored for four years during which 
major habitat changes occurred. Stations were situ- 
ated ximately 40, 70, 100, and 150 m from 
shore. Salinity, dissolved oxygen and temperature, 
pH, and water yy were measured. Pre- 
cipitation and solar radiation were measured with a 
rainguage and radiation in © respectively. 
The growth cycle pattern of Potamogeton was 
ae along : 15m a - = 
the gill net site by measuring ight o 
plants each month. Initially the zone was dominat- 
= by Potamogeton pectinatus, Charaglobularis, 
and Lamprothamnium papulosum. This plant com- 


an in increase in the catch per unit effort (CPUE) 
of the family Mugilidae and a decline in the CPUE 


period. The three fish species diversity indices 
showed minor fluctuations between the habitat 
phases. The numbers of fish species during the 
macrophyte, algal mat, and sand phases varied less 
than 20%. The resilience of estuarine fishes to 
environmental alterations was illustrated by the 
fact that all fish species recorded at the beginning 
of 1979 were present at the end of 1982, despite 
major habitat and food resource changes. (Au- 
thor’s abstract) 

'W87-04550 


DISPERSION IN ICE-COVERED LAKES, 
—_ Univ. (Sweden). Dept. of Hydrology. 


gtsson. 
Nordic Hydrology NOHYBB, Vol. 17, No. 3, p 
151-170, 1986. 9 fig, 2 tab, 19 ref. 


Descriptors: *Ice cover, *Mathematical equations, 
*Lakes, *Iced lakes, *Water currents, ixi 
*Dispersion, Dye releases, Seiches. 


The effect of effluent releases in ice covered lakes 
has had to be calculated using formulae and coeffi- 
cients determined for ice free conditions. A general 
‘potion su Mattes 068 Copmeiens cae 
ussion on 

from three ice covered lakes are presented. One of 
the lakes has a large river through flow. In the 
other two lakes, small seiche- induced currents are 
generated through wind action on ice cover. Dis- 
sspesuais uliay breah Reith oy Uxsetate done. 
experiments a day to sixteen days. 
These coefficients are related to current 
velocities. The turbulence in the river-flow domi- 
nated lake is found to be very low with dispersion 
coefficients less than 1 sq cm/s in directions trans- 
verse to the flow. In the lakes where the turbu- 
lence is generated 7 oe § from the seiche-in- 
duced currents the : tigher, being 
cients are two orders of magnitude hi 

almost as high as ice free lakes. (Author’s She 
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W87-04554 


MIGRATION OF REACTOR-PRODUCED 
TRITIUM IN LAKE HURON, 
Helath and Welfare Canada, Ottawa (Ontario). En- 


ivronmental 


Radiation Hazards 
For mm entry see Field 5B. 
W87-04579 


ee AND NATURE OF ORGANIC 
IN RECENT SED! LAKE 


OF 
NOKOUE, BENIN (WEST AFRICA), 
Perpignan Univ. (France). Lab. of Marine Sedi- 
mentalogy and Geochemistry. 
For lean bibliographic entry see Field 2L. 


HEADSPACE EQUILIBRATION TECHNIQUE 
FOR MEASUREMENT OF DISSOLVED GASES 
IN SEDIMENT PORE WATER, 

— Univ., Solomons. Chesapeake Biological 


No J. Fendinger, and D. D. Adams. 
International Journal of Environmental 

IJEAAY, Vol. 23, No. 4, 
1986. 4 fig, 5 tab, 18 ref. OWRT A. 
EPA Contract R806757-01-1. 


Analytical 
253-265, 
9-OHIO, 


Descriptors: *Measuring instruments, *Water anal- 
ysis, *Dissolved gases, *Sediments, *Interstitial 
water, *Chromatography, Lake Erie, Carbon diox- 
ide, Methane, Detection limits, Argon, Nitrogen. 


Measurements of sediment pore water gases (N2, 
CH4, Ar, and CO2) have been used to assess 
eutrophic status of microbial activity in sedi- 
ments, and in sediment oxygen demand studies. 
Analysis of dissolved pore water gases usually 
consist of two steps: (1) extraction of pore water 
from the sediment with a squeezer and (: ) stripping 
of dissolved gases from the extracted pore 
by an inert gas followed by gas chromatographic 
(GC) analysis. The analysis usually requires bulk 
equipment, a large sediment sample 0 
obtain a sufficient amount of pore water for GC 
analysis, and is time consuming. Multiphase head- 
space equilibration with gas chromatographic anal- 
ysis was used for the simultaneous lysis of CH4 
and N2 in Lake Erie sediment pore water, with 
total CO2 concentrations determined on a separate 
duplicate sediment sample. The minimum detecta- 
ble concentrations of r~ N2, CO2, and CHé4 in a 
Lake Erie sediment were 1.55, 0.96, 2.50, and 1.01 
ml/L, ively, using a thermal conductivity 
detector. ion of dissolved gas analysis 
ranged from + or - 0.24 to + or - 0.41 ml/L. 
(Alexander-PTT) 
W87-04629 


RESPONSE OF THE RESPIRATORY RATE OF 
DAPHNIA MAGNA TO CHANGING FOOD 
CONDITIONS, 

Max-Planck-Inst. fuer Limnologie zu Ploen (Ger- 
ag ren F.R.). 


Oecolo, t: OECOBX, Vol. 70, No. 4, p 495-501, 
November 1986. 8 fig, 32 ref. 


Descriptors: *Nutrients, sDaphnia, *Cladocera, 


Energy or carbon balances of aquatic invertebrates 
‘Assimilation - Respiration. It the majority of cases 

ion - Respiration. majority of cases 
two of the three are measured and the 


ry 
Sonus Asdog tho tapeiann at tea suguaan et 
the respiratory rate monitored. Previously starved 
amie Se 
were deprived of food. The respiratory rate in- 
creased considerably with increasing concentra- 





Field 2—WATER CYCLE 


iournal of the Linnean i 
, Vol. 29, No. 2, p 115-122, October 19: 
1 fig, 1 tab, 22 ref. 
Descriptors: *Species diversity, *Speciation, *De- 
mersal fish, *Fish, *Li *Limnology, *Lakes, Lake Tan- 
yika, Upwelling, Lake 
gen, Anoxia. 


Both Lake Malawi and Lake Victoria have many 
demersal 


ee ee ee 
it anoxic layer. In both the other lakes, 
below 250 m depth is permanently anoxic 
and the seasonal cycle is dominated by upwelling. 
In Lake Malawi this is mainly derived from inter- 
See containing — <a. In Lake 
‘angan’ upwelling involves hypolimnetic 
water, which may rise to within 80 m of the 
surface, causing great short-term changes in 
-— n concentration over the depth range 50-250 
inhibited the a of water 
equalen saittlened t camer Gey ranges. lack 
of a wide range of stenotopic deep-water species in 
the lake is not a reflection of any difference in 
modes of speciation or of the relative ages of the 
lakes. (Wood-! 
W87-04654 


gimes of 
water 


STATUS OF THE FRESHWATER PEARL 

MUSSEL ARITIFERA MARGARITI- 

FERA L. IN THE SOUTH OF ITS EUROPEAN 

RANGE, 

Se Univ. (Germany, F.R.). Dept. of Animal 

For primary bibliographic entry see Field 5C. 

W87.04656" 

QUANTITY OF LEAD SHOT, NYLON FISH- 
LITTER 


ING LINE AND OTHER DISCARDED 
AT A COARSE FISHING 


Swedish Environmental Research Inst., Goete- 
For primary bibliographic entry see Field 5C. 
W87-04696 


DIATOM-BASED PH RECONSTRUCTION 
STUDIES OF ACID LAKES IN EUROPE AND 
NORTH AMERICA: A SYNTHESIS, 

University Coll., London (England). Palaeoeco- 
logy Research Unit. 


nS pod bibliographic entry see Field 5B. 


PIRLA PROJECT (PALEOECOLOGICAL IN- 
VESTIGATION OF RECENT LAKE ACIDIFI- 
CATION): PRELIMINARY RESULTS FOR THE 
ADIRONDACKS, NEW eA N. GREAT 


of eeoteey. 
iblio; nie loombngin. Dep of 
Ferma eenenre 


COMPARISON OF PALEOLIMNOLOGICAL 
WITH MAGIC MODEL RECONSTRUCTIONS 
OF WATER ACIDIFICATION, 

Norsk Inst. for Vannforskning, Oslo. 

For primary bibliographic entry see Field 5B. 
W87-04729 


CHANGES IN FISH POPULATIONS IN 
SOUTHERNMOST NORWAY DURING THE 
LAST DECADE, 

pot ll -¢ Vilt og Ferskvannsfisk, Trond- 


For; For primary ~<a entry see Field 5C. 


EVIDENCE FOR RECENT ACIDIFICATION 
OF LENTIC SOFT WATERS IN THE NETHER- 


LANDS, 
Katholieke Univ. Nijmegen (Netherlands 


). 
For primary bibliographic entry see Field 5B. 
W87-04731 


POLLUTED PRECIPITATION AND 
GEOCHRONOLOGY OF MERCURY DEPOSI. 
TION IN LAKE SEDIMENT OF NORTHERN 


MINNESOTA, 
ag for the South Fork, Inc., Bridgehampton, 


For primary bibliographic entry see Field 5B. 
'W87-04733 


ECOLOGICAL EFFECTS OF ACIDIFICATION 
= PRIMARY PRODUCERS IN AQUATIC 
Toronto Univ. (Ontario). Dept. of Botany. 

For primary bibliographic entry see Field SC. 
W87-04734 


FISH RESPONSES TO ACIDITY IN QUEBEC 
LAKES: A REVIEW, 

Quebec Ministere de ’ Environnement, Sainte-Foy. 
ion bibliographic entry see Field 5C. 


FISH SPECIES DISTRIBUTION IN RELATION 
TO WATER CHEMISTRY IN SELECTED 


LAKES, 
Maine Univ. at Orono. Dept. of Zoology. 
For primary bibliographic entry see Field 5C. 
W87-04738 


FISH SPECIES DISTRIBUTION AND WATER 
CHEMISTRY IN NOVA SCOTIA 

Nova Scotia Dept. of the Environment, Halifax. 
For primary bibliographic entry see Field 5C. 
W87-04739 


AVOIDANCE OF LOW PH AND ELEVATED 
AL CONCENTRATIONS BY BROOK CHARR 
(SALVELINUS FONTINALIS) ALEVINS IN 
LABORATORY TESTS, 

Guelph Univ. (Ontario). Dept. of Zoology. 

For primary bibliographic entry see Field 5C. 
'W87-04740 


BIOLOGY AND CHEMISTRY OF THREE 
PENNSYLVANIA — RESPONSES TO 
ACID PRECIPITATION 

pa) tb eae Univ., Bethlehem, PA. Center for Marine 


P. T. Bradt, J. L. Dudley, M. B. Berg, and D. S. 
Barrasso. 


Water, Air and Soil Pollution WAPLAC, Vol. 30, 
5 1/2, p 505-513, September 1986. 1 fig, 3 tab, 38 


Descriptors: *Water pollution effects, *Acid lakes, 
*Phytoplankton, *Zooplankton, *Acid rain, Lakes, 

Acidification, Species diversity, rege basins, 
Hydrology, Alkalinity, Pennsylvania, Tolerance. 


Northeastern P 1 ives some of the 
most acidic precipitation in North America and 
contains surface waters sensitive to acidification. 
Soils are generally acidic and many surface waters 
are low in dissolved minerals. To our knowledge 
y 
i hemical analyses with no time-trend 
studies of either biology or chemistry. The biology 
and chemistry of three northeastern Pennsylvania 
lakes was studied from summer 1981 ugh 
summer 1983. At the acidified lake (total alkalinity 
Bankton and on tnd 2009 Acowdig epee f goa 
i at 
ct ctire Te met semen 
fom = are ly 
tolerant. Among the benthic macro-invertebrates 
(BMI) there were more acid tolerant Chironomi- 
dae at the acidified lake, but more acid intolerant 
Ephemeroptera and Mollusca and a higher wet 
weight at the least sensitive lake. There were no 
differences among the lakes’ BMI mean total num- 
bers or mean number of taxa. The fish community 
at the acidified lake was dominated by stunted 
Lepomis gibbosus, but L. machrochirous were 
most prelh, oery in the other lakes. Principal — 
Sunt aacipde Suupaeed a Ga in a Yate 
over the fname. period toward combined lower 
pH, feo cegy A specific conductance, Ca and Mg 
and higher Al and Mn. Such chemical —— 
have been associated with acidification. The ra‘ 
and extent of acidification appeared to be con 
trolled by So cat and Vanier pe Ba Boor 
tics of the drainage basins. (Alexander-PTT) 
W87-04741 





BONE CONCENTRATION OF MANGANESE 
IN WHITE SUCKER (CATOSTOMUS COM- 
(CUMNEUTRAL 


MERSOND FROM ACID, CIR 
AND METAL-STRESSED LAKES, 


Toronto Univ. (Ontario). Dept. of Zoology. 
For primary bibliographic entry see Field 5C. 
W87-04742 


LABORATORY EVALUATION OF GAMBUSIA 
AFFINIS FISH AS PREDATORS OF THE 
SCHISTOSOME-BEARING SNAILS BULINUS 
TRUNCATUS, 

American Univ., Beirut (Lebanon). Dept. of Envi- 
ronmental Health. 

A. Acra, R. Milki, Z. Raffoul, Y. Karahagopian, 
and M. Fletcher 

Journal of Tropical Medicine and Hygiene, Vol. 
89, No. 1, p 7-12, February 1986. 4 tab, 12 ref. 


Descriptors: *Gambusia, ‘*Fish, *Predation, 
*Snails, *Schistosomes, *Food habits, *Food 
chains, *Biocontrol, *Biocontrol, *Human 
Mollusks, Diseases, Public health, Epidemiology, 
Bulinus, Physa, Ponds, Reservoirs. 


A laboratory-based study involving numerous ex- 
periments demonstrated that the mosquito fish 
Gambusia affinis preys effectively upon the schis- 
tosome snail Bulinus truncatus, even in the 
presence of an alternative source of food. Egg 
one tee to 2 mm in size are 
preferred. Individ ey are nibbled, and the tiny 
snails with fragile shells are swallowed and digest- 
ed. In the absence of other foods, the consume 
a ata eee ae Ge oe oe 
empty shells intact. The fas Y snails are un- 
harmed, but their o! i id be eradicated by 
the fish under favorable conditions. It is concluded 
that Gambusia can provide a substantial degree of 
biocontrol in small bodies of somewhat t 
water such as ponds, is, reservoirs, and cis- 
terns. (Author’s abstract 

W87-04743 





SPAWNING MIGRATION OF GREAT LAKES 
PINK SALMON ye gp GORBUS- 
CHA): SIZE DISTRIBUTIONS, 
RIVER ENTRANCE ANDE EXIT, 

Department of Fisheries and Oceans, Sault Ste. 
Fama (Ontario). Great Lakes Fisheries Research 

ranch. 

W. Kwain, and G. A. Rose. 

Journal of Great Lakes Research JGLRDE, Vol. 
12, No. 2, p 101-108, 1986. 4 fig, 2 tab, 23 ref. 


Descrii : *Fish migration, *Population dynam- 
ics, * on, *Fish populations, Lake fisheries. 


Pink salmon migrated in an easterly direction into 
the Carp and Pancake Rivers, Lake Superior, from 
26 August to 30 September 1981. Pi iaion esti- 
mates were 7500 (Carp R.) and 7285 R.) 
fishes. Peaks in numbers of fish entering the rivers 
followed onshore wind events. River entrance 
peaked between 2000 and 2400 h. Fish moved 
soupemtivan of tude SOW ob Clap snd, Ole a 
roportions 0! es, at at 
Fite wens tow quuneens to. decal fale 
stocks, and varied temporally, being lowest early 
in the Mean size of male migrants 
varied over time, with smaller males coming first, 
followed by larger males. Toward the end of the 
migrations, mean length of males decreased. Mean 
Tength of females did not i f Regs meg At each 
river, several hundred fish that had not — 
were recaptured attempting to return to 
Many were recaught several times, each time being 
replaced upstream; 32 such fish were s yr greed 
recaught in nearshore nets. This exi rivers 
was greater than previously reported ey Pacific 
stocks. We hypothesize that in Great Lakes pink 
salmon, exiting rivers is a characteristic of straying 
behavior, and that straying has been selected for in 
this stock. (McFarlane- 
W87-04744 


CURRENT PERSPECTIVES ON THE LAKE 
ERIE WATER BALANCE, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 


F. H. Quinn, and B. Guerra. 
Journal of Great Lakes Research JGLRDE,Vol 
12, No. 2, p 109-116, 1986. 7 fig, 3 tab, 14 ref. 


Descriptors: *Lake Erie, *Hydrologic ye 
*Hydrologic data, Water level fluctuations, Eva 
oration rate, Water use, Basins, Rainfall, Runoff, 
River flow, Seasonal variation, Water storage. 


An analysis was conducted of the Lake Erie water 
balance for 1940-79, based on the individual hydro- 
logic components, including thermal expansion and 
consumptive use. Particular emphasis was given to 
the continuity of the system. Annual and monthly 
Statistics are presented fo each of the water balance 

components. While the Detroit River beg 
87% of the Lake Erie total water supply, 
variability of the net basin supplies was io 
to be of importance in explai annual water 
level fluctuations. A major step function was found 
to occur in the annual water balance between 1958 
and 1959, which illustrates the large discontinuities 
that can occur when calculating the net basin 
supplies from residuals rather than directly from 
precipitation, runoff, and evaporation. The annual 
water balance for 1959-79 was found to be well 
satisfied with an average annual residual of about 
0.5 percent of the Detroit River or Niagara River 
flow. A distinct seasonality was noted in the mass 
pearsuors | of the monthly water balance. Also on a 

seasonal basis, the change eg ays thermal 

expansion was significant during ite spring 
and early fall months. (McFarlane-PTT) 
W87-04745 


POPULATION CHARACTERISTICS OF THE 
INVADING WHITE PERCH (MORONE AMER- 
ICANA) IN WESTERN LAKE ERIE, 

Ohio Cooperative Fishery Research Unit, Colum- 
bus. 

J. S. Schaeffer, and F. J. Mar; 

Journal of Great Lakes Research JGLRDE, Vol. 
12, No. 2, p 127-131, 1986. 3 fig, 2 tab, 13 ref. 


oa *Species diversity, *Population dy- 
*Fish ulations, Fish migration, 

Growth, S — 

Lakes, Fish. 


ecruitment, Lake Erie, Great 
The white perch is an East Coast estuarine i 
that invaded Lake Erie in the 1950s, but did not 
increase in abundance until the mid 1970s. Its dis- 
tribution and population dynamics in western Lake 


ie eae eee 
ite perch spawned in 
riffle areas of tributary streams of western Lake 


nea although a few were co 
ore areas. Increasingly strong 
produced each year in 1980-84. 
of the reflected a surge in recruitment 
in the 1980s; fish of age-1 and age-2 were abun- 
dant, but older fish were still rare. White perch in 
western Lake Erie grew faster and matured earlier 
pedi nt gy Seg 

as the population 


rates ~~ ie Fe _ 
expanded. expected eventually 
to colonize stable hab throughout the Great 
Lakes. (McFarlane- 

'W87-04747 


ALGAL ORGANIC CARBON EXCRETION IN 
LAKE MICHIGAN, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

G. A. Laird, D. Scavia, and G. L. Fahnenstiel. 
Journal of Great Lakes Research JGLRDE, Vol. 
12, No. 2, p 136-141, 1986. 3 fig, 1 tab, 39 ref. 


Descriptors: “Nutrients, *Cycli trients, *Or- 

ganic carbon, * Michigan, * *Phy- 

toplankton, *Algae, Carbon cycle, Carbon-14, Me- 

— Incubation, Isotope studies, Bioaccumu- 
tion. 


Algal external metabolites have been claimed to be 
an ag servers carbon source for Pan heterotro- 
= bacteria. The release by a. of recently- 
ed carbon was measured by following the accu- 
— of carbon 14 organics in filtrates of Lake 
at dente ee for 
h. Pretreatment of samples with an antibiot- 
}< and a suite of nonradioactive amino acids, to 
prevent microbial uptake of excreted products, did 
not affect the it release rates which ranged 
between 2 and 21% of short-term autotrophic pro- 
ge Compaciean of Gee seleesh sutes-af 0.8 to 
en ee See Be care en 
demand made di 


stud tha $ sane men 
ly su it organic 

pce By a heed ls may not alone support 
bacterial luction. “9 uthor’s abstract) 
W87-04749 


BYTHOTREPHES CEDERSTROEMI 
(SCHOEDLER). (CERCOPAGIDAE: CLADO- 
+ ): A NEW RECORD FOR LAKE ONTAR- 
Beak Consultants, Inc., mae NY. 

Cc. ee and R. 

Jo of Great Research JGLRDE, Vol. 
12, No. 2, p 142-143, 1986. 2 fig, 5 ref. 


Descriptors: *Cladocera, *Bythotrephes, *Lakes 
Ontario, *Populations, *Species composition, Zoo- 
plankton, Taxonomy. 


Specimens of the cladoceran, Bythotrephes ceder- 
stroemi (Schodler), were identified qs —— 
obtained from the New York State Electric and 
Gas Corporation’s Somerset Coal Generating Sta- 
tion near Lake Ontario at Somerset. This organism, 
not previously in Lake Ontario, was 
present in samples from tember through De- 
cember 1985. (McFarlane- 

W87-04750 


FIRST RECORDS OF A EUROPEAN CLADO- 
CERAN, BYTH ERSTROEMI, 


IN ERIE AND HURON, 
Fish and Wildlife Service, Sandusky, OH. Biologi- 


WATER CYCLE—Field 2 
Lakes—Group 2H 


. Krieger. 
Great Lakes Research JGLRDE, Vol. 
p 144-146, 1 tab, 13 ref. 


wen *Cladocera, *Bythotrephes, *Lake 
Erie, *Lake Huron, *S composition, Zoo- 
plankton, Taxonomy, tion, Food chains, 
Great Lakes. 


Adult forms of the cladoceran Bythotrephes ceder- 
stroemi Schoedler ( ), a read 
Eupopean freshwater zoop . uaied in the 
stomachs of four common species of Lake Erie fish 
(yellow h, white h, white bass, and wal- 
leye) co! in early October 1985. The fish 
were collected at several stations in the nearshore 
open waters of the central basin between Ashtabu- 
la and Huron, Ohio. Other investigators have seen 
this species in other locations in Lake Erie and also 
in Lake Huron. The report of B. cederstroemi in 
Lake Huron in December 1984 to be the 
first record of this species in North America. 
(McFarlane-PTT) 
W87-04751 


ICE COVER IN TWO YUKON 
Inland Waters Directorate, Vancouver (British Co- 
lumbia). Pacific and Yukon Region 


For primary bibliographic anyon see Field 2C. 
W87-04757 


DISSOLVED-OXYGEN DEPRESSION UNDER 
RIVERS, 


HYDRAULICS OF FLOODPLAIN FLOWS, 
For primary bibliographic entry see Field 2E. 
W87-04768 


PLANT VIRUSES IN RIVERS AND LAKES, 
Biologische Bundesanstalt fuer Land- und 
Forstwirtschaft, Brunswick (Germany, F.R.). Inst. 
fuer Viruskrankheiten der Pflanzen. 

For primary bibliographic entry see Field 5A. 
W87-04821 


RESTORATION OF TWO LOWLAND LAKES 
BY ISOLATION FROM NUTRIENT-RICH 
WATER SOURCES WITH AND WITHOUT RE- 
MOVAL OF SEDIMENT, 

University of East Norwich (England). 
School of Environmental Sciences. 

For primary bibliographic entry see Field 5G. 
W87-04832 


BATTLING A RISING GREAT SALT LAKE, 
Lad po mi bibliographic entry see Field 4A. 


EFFECT OF WATER BALANCE ON GROWTH 
AND CALCIUM MOBILIZATION OF EMBRY- 
ONIC PAINTED TURTLES (CHRYSEMYS 


PICTA), 
Colorado State Univ., Fort Collins. Dept. of Zool- 
ogy and Entomology. 

. J. Packard, and G. C. Packard. 
Physiolo; Zoology PHZOAS, Vol. 59, No. 4, 
398-405, July-A' \ugust 1986 7 fig, 4 tab, 21 ref. NS 
Grant DCB 83-08555. 


Descriptors: *Water pollution effects, *Water ex- 
change, *Metabolism, *Hydrologic ay *Calci- 
um, *Turtles, Embryonic or, stage, 


Flexible-shelled e; - ted turtles were incu- 
bated in wet and to elicit different 
patterns of net water exchange between eggs and 
their environment. Embryos exposed to wet sub- 
strates consumed yolk more rapidly, grew faster 
and incubated longer than did embryos exposed to 
dry substrates. Hatchlings emerging in wet envi- 
ronments were larger and contained less residual 
yolk than hatchlings emerging in dry environ- 
ments. Embryos ex to wet and dry conditions 
relied on both yolk and eggshell to supply the 
Fangs required for development. However, em- 
bryos exposed to wet substrates used the 
for a larger proportion of their calcium (56%) than 
did embryos exposed to dry substrates (40%). Re- 





Field 2—WATER CYCLE 
Group 2H—Lakes 


Thus, the larger energy reserve avalable to small 

inthe form of a large residual yolk 
ee 
ye yen So Se 


from the nest if growth of 
oad ach tissues is to continue. (Author’s 
+ er 
W87-04847 


IMPLICATIONS OF MARSH SIZE AND ISO- 
LATION FOR MARSH BIRD MANAGEMENT, 
Towa State Univ., Ames. Dept. of Animal Ecolo- 


Foe tJ bibliographic entry see Field 6G. 


INTERACTION OF CERTAIN HEAVY 
METALS WITH LAKE HUMIC ACIDS, 
Kashmir Univ., Srinagar (India). Centre of Re- 
one os Development Field 5B. 

entry see Fi 
watouses 


DIATOM-INFERRED PH CALIBRATION OF 
LAKES NEAR WAWA, ONTARIO, 
Trent Univ., Peterborough (Ontario). Environmen- 


Fe — bibliographic Field 5A 
lor pri i ic entry see Fie ; 
W87-04938 


DISTRIBUTION MODEL FOR RE- 
GIONAL AQUATIC ACIDIFICATION, 
oa Mellon Univ., Pittsburgh, PA. Dept. of 
‘vi 


For primary bibliographic entry see Field 5B. 
W87-04941 


MODEL FOR WETLAND SURFACE WATER 
DYNAMICS, 
Michigan Science and Engineering Associates, 


For ‘or primary bibliographic entry see Field 2E. 
W87-04957 


NATURAL AND ANTHROPOGENIC CAUSES 
OF LAKE ACIDIFICATION IN NOVA SCOTIA, 


For primary bibliographic entry see Field 5B. 
W87-04985 


ECOLOGICAL GENETICS OF THE CYCLIC 
PARTHENOGENS, DAPHNIA LONGISPINA 


DAPHNIA PULEX, 
oo Univ. (Finland). Dept. of Genetics. 


Hereditas HEREAY, Vol. 105, No. 1, p 7-16, 
October 1986. 1 fig, 9 tab, 22 ref. 


Descriptors: *Genetic diversity, *Genetic studies, 

fg mop rage *Seasonal 
variation, logy, Genetic structure, Population 
dynamics, Populations, Finland, Competition. 


A population of ye ety se pe nerd 
ope iene inland was found to 
possess a relatively stable genetic structure, while a 


Bi Une the 


and 
pen Ha different behavior of the D. pulex 
ee ee ee 


D. nan was exposed 
Selection favoring a few well compet- 


ing clones is a likely explanation for the oo 
decrease in genetic diversity observed in the po; 
lation of D. Pulex. (See also W87-04991) (Author's 


abstract 
W87-04990 


COMPETITION BETWEEN CLONES: AN EX- 
PERIMENTAL STUDY IN A NATURAL POPU- 
LATION OF DAPHNIA MAGNA, 

— Univ. (Finland). Dept. of Genetics. 


Hereditas HEREAY, bag: 105, No. 1, p 29-35, 
October 1986. 1 fig, 3 tab, 15 ref. 


Descriptors: *Genetic diversity, *Competition, 
*Clones, *Genetic studies, *Population dynamics, 
*Ponds, Com use, Habitats, Aquatic habitats, 
Species diversity, Finland, Populations. 


A competition experiment was carried out in a 
natural population of Daphnia a inhabiting a 
small rock pool in southern Finland by introducing 
individuals from a laboratory grown clone into the 
population. big experiment tested the hypothesis 
that the degree of divergence ob- 
served in Ihnia populations would at least 
partly be maintained by competitive interactions 
which prevent a new clone from becoming an 
established member of the population. The intro- 
duced clone proved to be inferior in the competi- 
tion, and in only a few weeks the original clones 
— i = new clone to a low pal 
cco ly, the genetic ition of the popu- 
lation recovered from the artificial disturbance. D. 
magna populations seem to inhabit contrastin; 
habitats with unique selection pressures, whic 
leads to population differentiation. In general, habi- 
tat discontinuity and restricted gene flow together 
with interference competition among coi ic 
genotypes confer an excellent opportunity for ge- 
netic divergence among tions. (See 
W87-04990) (Author’s abstrac' 
W87-04991 


ECOLOGY OF SCENEDESMUS BLOOMS, 
Osmania Univ., Hyderabad (India). Dept. of 


Botany. 

G. B. Reddy, V. Venkateswarlu, and A. N. Rao. 
Indian Journal of Botany ISBODX, Vol. 8, No. 2, 
p 145-147, December 1985, 1 tab, 5 ref. 


Descriptors: *Bioaccumulation, *Scenedesmus, 
*Nutrients, “Eutrophication, *Algae, Ecology, 
Physicochemical properties, Proteins, Carbohy- 
drates, Cisterns, India. 


Scenedesmus armatus var. major G. M. Smith and 
Scenedesmus dimorphus (Turp.) Kuetz growing in 
a rocky cistern and in rocky pans located on the 
Osmania University campus were studied. The 
blooming algae were abundant in these environ- 
ments so the physicochemical parameters including 
temperature, pH, and the amount of protein, carbo- 
hydrate, organic matter and inorganics were deter- 
mined. The Scenedesmus ies under investiga- 
tion to have efficient nutrient uptake and 
developed blooms in the presence of rich nutrients. 


(Wood- 
W87-04999 


ECOLOGICAL STUDIES IN SOME PONDS OF 
UNIVERSITY CAMPUS WITH SPE- 
REFEREN' TO BOTTOM G 
ALGAE: I. PHYSICO-CHEMICAL FACTORS, 
— Univ., Hyderabad (India). Dept. of 
tany. 


A. N. Rao. 
Indian Journal of Botany IJBODX, Vol. 8, No. 2, 
p 148-152, December 1985. 3 tab, 22 ref. 


Descriptors: *Nutrients, *Ecology, “*Algae, 
*Ponds, *Physicochemical properties, India, 
Chlorides, Phosphates, Ammonia, Nitrates, Sili- 
cates, Dissolved oxygen, Oxygen, Iron, Hydrogen 
ion concentration, Water analysis, Osmania Uni- 
versity. 


The physicochemical characteristics of three fresh 


water ponds on the Osmania University campus 
were studied over a period of two years. jor- 


ides, pave and ammonia were found in low 
concentrations. Nitrates and silicates were record- 
ed in high proportions. Dissolved oxygen was ob- 
served in moderate quantities but the iron content 
was low. Vegetation types were listed and includ- 
ed the angiospermic species Ottelia alismoides, 
a heterophylla, and Ipomoea aquatica. 


(Wi 
W87-05000 


MODELLING THE FATE OF MIREX AND 
LINDANE IN LAKE ONTARIO, OFF THE NI- 
AGARA RIVER MO) 

National Water Research Inst., Burlington (Ontar- 
io). Environmental Simulation Section. 

For pa Fp i bibliographic entry see Field SB. 


ECOSYSTEM’S MEMORY IN THE CONTEXT 
OF STRUCTURAL DYNAMI 

Kinneret Limnological Lab., Tiberias (Israel). 

H. Volohonsky. 

Ecolo, gical Modelling ECMODT, Vol. 33, No. 1, p 
59-75, September 1986. 7 ref. 


Descriptors: *Ecosystems, *Structural dynamics, 
*Mathematical equations, *Mathematical analysis, 
*Mathematical studies, *Energy, Energy dissipa- 
tion, Populations, Chemical composition. 


A quaternion describing dissipative system states 
and interactions in terms of extensive (energetic) 
and intensive (structural) characteristics was for- 
malized. Absorption, emission and dissipation of 
energy are presented in terms of rotations towards 
certain axes of quaternion space. Structural param- 
eters may be associated with ‘memory’ of ecosys- 
tem channels pulations) and of the overall 
system. A simple analysis demonstrates that self 
reproduction of al Segeutes and ecosystem’s 
steady state (or ‘ roduction of the ecosys- 
tem’) are inoeaiiiie in conditions of constant 
chemical composition, meaning that no ecosystem 
can persist forever. However, ecosystems find 
ways to persist for periods | than time scales 
of individual development of their leading species 

through the set of strategies generally resulting in 
increased structural characteristics. (Author’s ab- 


stract) 
W87-05004 


UPTAKE OF AMINO ACIDS BY CULTURED 
AND FRESHLY ISOLATED SYMBIOTIC 
CHLORELLA, 

Oxford Univ. (England). Dept. of Plant Sciences. 
P. J. McAuley. 
New Phytologist NEPHAV, Vol. 104, No. 3, p 
415-427, November 1986. 6 fig, 6 tab, 36 ref. 


Descriptors: *Bioaccumulation, *Cultures, *Nutri- 
ents, Proline, Serine, Alanine, Glycine, Glutamine, 
Arginine, Lysine, Hydrogen ion concentration, 
Growth, Cells, Metabolism, Accumulation. 


Amino acid uptake was investigated in two cul- 
tured strains of symbiotic Chlorella sp., 3N813A 
and NC64A, and in Chlorella algae freshly isolated 
from symbiosis with the European strain of Hydra 
viridissima; E/E algae (the natural symbiont) and 
E/3N and E/NC algae (3N813A and NC64A in 
artificial symbiosis). Cultured 3N813A possessed at 
least two active uptake systems, a general system 
transporting proline, voi alanine, glycine and 
lutamine, and one mg hey ory and lysine 
although uptake of the Unusually, 
arginine aj to be cpa in its neutral 
— — low pH poe =. Cultured 
possessed only the arginine/lysine system, 

but in E/NC isolated from symbiosis the general 
system was also present. Algae freshly isolated 
from symbiosis showed a more active, rapidly satu- 
rated general transport system cultured 
3N813A, in which uptake was linear over a 2 h 
time course. Uptake of arginine was not affected 
by growth in symbiosis, but both E/3N and E/NC 
algae took up lysine at a faster rate than cultured 
3N813A and NC64A. Attempts to =. 


tured algae were mostly entueuutl Ges 
5 nitrogen-deficient medium reduced ar than 





ine oe iyeie pee es 
it 2 fect on lysine 

this treatment increased uptake of lysine 
by NC64A, neither nitrogen deficiency nor pre- 
treatment with er —— 
port system. implications o ity o 
algae symbiotic with hydra to take up amino acids 
seen tet 

7-05005 


erence to host cell 
division. (Author’s abstract) 
bet” STRUCTURE IN SOUTHERN ON- 
Penta: ne ws io). > Det of Zoology. 
R Val 67, No. 6, p 1670-1679, 
Dealer 1986. 3 fig, 6 tab, 51 ref. 


increased 
= 


The biomass and abundance o' aio os 
nonpiscivorous oo benthic inv 
and nonpredator, and microcommunity ‘nue 
levels at 30 stream sites in southern Ontario were 
examined to test the food limitation, and 
pees — | regulation <= 
trophic structure presence of piscivorous 
at seven sites allowed a direct contrast between the 
of the ‘bottom-up’ (food limitation) and 
wn’ r limitation) hypotheses. Also, 
the size-efficiency hypothesis (size-selective preda- 
tion) at the nonpiscivorous and benthic inver- 
tebrate trophic levels was tested. In the presence of 
— the biomass of nonpiscivorous fish was 
a of —- 


unity 
ights without piscivores. Thus, 
is was rej in favor of 
The influences of the top 
decreased with ‘dis- 
tance’ from the top of the food chain. Also, benthic 
invertebrate predators were larger in the presence 
of piscivores, consistent with the deneliiianey 
h The habitat limitation hypothesis was 
supported at the benthic invertebrate and non- 
piscivorous fish trophic leveis. Invertebrate bio- 
mass and abundance w ny grated telated to 
extent of riffles, whereas biomass and abun- 
dance were negatively related to’ extent of riffles. 


This lement 
i the invertebrates. (Au- 


IMPOUNDMENTS ON 
HYDROPSYCHID CADDISFLY PRODUCTION 
IN VALLEY CREEK, MINNESOTA, 
big y +> Univ. ber ge 7 of of Zoology. 


R.J. 
Ecology EGOLAR, V Vor. on No. 6, p 1680-1686, 
Doctber 19861 fig, $ tab 5 3 ref. 


Annual production by filter-feeding caddisfly 
ed by the sae frequency Hy chidae) was estimat- 


compared in 
immediatly sbove and below smal (<1 ha) 
or ponds at three sites in Valley 
Minnesota | in 1982-1983. At all three sites, 


and a population 

Cheumatopsyche i was 16.2 g/sq m in the 
Spoer cilia, Gal wen SL? gous tellr tre sake 
stream impoundments and a side pond. At the 
lowermost site, production by co-dominants H. 


ous aan iti together with Hy 
dies anh 38 haa Ob cael 2 


Auhough Go umatam of lpdoapepeaad spun 
u; number of hydropsychi “4 
creased at successive do sites, the 
tionate representation of species in the w Uffle 
at a given site was almost identical to i 
lower riffle. The hi ion i i 


undment. 


prod 
was attributed to factors in pond or impoundment 
outflows that provided favorable conditions for 
species 


cont 

factor was 
dance or 
better 
which pro 


already established in the reach of creek 
the impoundment. The most likely 
as postulated to be an increase in abun- 
quality of seston. Other factors were 
growths of moss and filamentous algae, 

rovided attachment sites for retreat con- 
struction, and the absence of abrasive sand after 
ition in impoundments. (Author’s abstract) 
W87-05011 


= AS BEAVER HABITAT IN NORTH-CEN- 
TRAL MINNESOT. 


pecamer  et Baton Rouge. Dept. of For- 
aa ie Management. 
Rebertus. 


The American Midland Naturalist AMNAAF, 
SS 2, p 240-245, October 1986. 1 fig, 2 


Descriptors: *Wildlife habitats, *Bogs, *Beaver 
habitats, *Lakes, *Rivers, *Dams, Minnesota, 
Flow, Seepage, Moats, Reservoirs, Habitats, Bea- 
vers. 


Although beavers frequently colonize lakes and 
streams that are adjacent to bog areas, few (Castor 
canadensis Huhl.) researchers have mentioned that 
beavers are capable of colonizing bogs that lack 
open water. In a 100-sq km area surveyed for 
beaver activity, one-third of the active colonies 
were in bogs and two-thirds were in lakes and 
rivers. Pew 1979 to 5 1981, the percent of colonies 
in bogs increased from 29% to 36%. Of 481 bogs 
in the study area, 200 (42%) had current or previ- 
ous history of beaver activity —— sites and 
work areas). At 101 bogs (21%), dam construction 
in seepage zones created flowages. Most impound- 
ments were built at brushy minerotrophic sites. 
Moats were used at 99 bogs (21%), where beavers 
preferred sedge-moss cover and avoided tall shrub 
and wooded cover. The results show that bogs are 
suitable habitat for beavers. (Alexander-PTT) 
W87-05029 


VEGETATION PATTERNS IN AND AMONG 
PANNES (CALCAREOUS 


INTRADUNAL 
PONDS) AT THE INDIANA DUNES NATION- 
IND! 


i tional Lakeshore, Porter, IN. 
R.D. Hiebert, D. A. Wilcox, and N. B. Pavlovic. 
Midland Naturalist 


The American AMNAAF 
Vol. {16 No. 2, p 276-281, October 1986. 2 fig, 2 
.17 


Descriptors: “Ve 
careous ponds, * 


patterns, *Pannes, *Cal- 
tradunal ponds, *Species com- 

ition, Bagg ~~ A — plants, 
bate Pomerne gy er se onds, Mathe- 
eauiies eandlis Wideedioans lees Set cade 

There is a series of intradunal ponds 
inland from the beach dunes at the 
pent 9 rm e coane tiie mote 
t species com ition from numerous 

iceedoma found fi or 
systems. pannes now pro’ itat for plant 
found nowhere else in Indiana. The rela- 
tionships between dl pene ples, nem ition and 
water chemistry and water depth/depth 

to water table were studied in five calcareous 
junal bordering the southern tip of 


) just 
Dunes 


WATER CYCLE—Field 2 
Lakes—Group 2H 


species are fitted to a model based on hydrology 
proposed by van der Laan for dune-slack vegeta- 
tion in the Netherlands. (Alexander-PTT) 
W87-05030 


PAUL AND PETER LAKES: A LIMING EX- 
PERIMENT REVISITED, 


— Dame ter > beve Dept. of an, 
grap! entry see 5G. 
War-bs031 ” 


Louisiana State Univ., Baton Rouge. Coastal Ecol- 
For primary bibliographic Field 25 

or entry see 4 
W87-05032 


HISTORICAL AND ECOLOGICAL SOURCES 
OF VARIATION AMONG LAKE POPULA- 
TIONS OF THREESPINE STICKLEBACKS, 
GASTEROSTEUS ACULEATUS, NEAR COOK 


INLET, ALASKA, 
State Univ. of New York at Stony Brook. Dept. of 
ea 

rancis, , A. C. Havens, 
and M. A. Bell. rere 
Canadian Journal of Zoology CJZOAG, Vol. 64, 
No. 10, p 2257-2265, October 1986. 3 fig, 7 tab, 60 
ref. NSF Grant BSR81-11013. 


Descriptors: *Fish populations, *Stic 

*Fish ce Mt Lakes, *Cook Inlet, Multivar- 
iate analysis, *Alaska, History, Ecology, Evolu- 
tion, Genetics, Phylogeny. 


variation of 

in a recently 

deglaciated region north of Cook Inlet, 
Presence or absence of the pelvis 


Multivariate anal: of morpho 
Gasterosteus poe marc from 24 


thine within localities, which suggests that genetic 
reorganization during the evolution of these popu- 
lations has broken the expected correlated re- 
sponse of body depth with other variables. Varia- 
tion within different suites of pd by ether str 
logical characters is best explained by 

ical processes (phylogeny, gene flow) or 
present distribution of environmental variables es. 
aptation). The set of populations studied must have 
been derived from marine Gasterosteus within the 


LIFE HISTORIES OF LIMNEPHILUS EXTER- 
NUS HAGEN, ANABOLIA BIMACULATA 
(WALKER), AND NEMOTAULIUS HOSTILIS 
ar ae aaa LIMNEPHILIDAE) 

eee POND SOUTHERN ALBERTA, 


ADA, 
Calgary Univ. gee of Biology. 
B. Berte, and G. Pritc! 
CIZOAG, Vol. 64, 


hs Journal of Zoology 
3 10, p 2348-2356, October 1986. 8 fig, 3 tab, 43 


Descriptors: *Life history studies, *Caddisflies, 
*Ponds, *Aquatic insects, Eggs, Larvae, Hatching, 
Reproduction, a ie Water temperature, 
Temperature effe Seasonal variation, Diets, 
Water level, Growth rates, Growth. 


en a ne 
that typically inhabit se tha nts 

while Nemotaulius hostilis is a species that 

pee oe8 pools. In a permanent pond with 

luctuating water level, both groups could be - 

commodated. The temporary-pool species laid egg 

masses on the ground above wales tovdl ts Eile 





Field 2—WATER CYCLE 
Group 2H—Lakes 


vorous 
75% of adult 
end of May and adults underwent a reproductive 
slightly over a month’s duration. The 
Sdagtod iimmephilid caddiflies postulated se the 
as 
driving force the evolution of reproductive 


— -y--4-4 in this family. (Author’s abstract) 


CONDUCTIVITY-TEMPERATURE STAND- 
ARDIZATION AND DISSOLVED SOLIDS ES- 
TIMATION IN A MEROMICTIC SALINE 


LAKE, 
a yy Univ., Vancouver. Westwater 
For pamary — re entry see Field 5A. 
87-05051 


ALGAL PICOPLANKTON FROM MARINE 
AND FRESHWATER ECOSYSTEMS: A MULTI- 
DISCIPLINARY 

tt of Fisheries and Oceans, Vancouver 

Columbia). West Vancouver Lab. 

. G. Stockner, and N. J. Antia. 
Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 43, No. 12, p 2472-2503, 
December 1986. 6 fig, 6 tab, 322 ref. 


Descriptors: *Primary productivity, *Limnology, 
*Estuarine environment, *Algae, lankton, 
*Reviews, *Food chains, Sana, Distribution, 
Energy, Nutrients, Lakes, Biochemistry, Physiolo- 


gy, Euphotic zone. 


The discovery of minute (0.2-2.0 micron) algal 
in the late 1970’s in both marine and 

jwater ecosystems hes led to a resurgence of 
pane activity throughout the world, addressing 
westions related to taxonomy, distribution and 

pe oe physiology and biochemistry, and eco- 
considerations of their role in aquatic food 

webs. To many, their discovery provided the 
_ link’ in the controversial carbon supply- 
demand question in the world’s oceans and mes ae 


further credibility to the emer 
microbial fod cts oe 


of Fisheries and Aquatic Sci- 
Saces CIFSDX. Vol. 43, oe 12, p 2508-2514, 
December 1986.4 fig, 3 tab, 3 3 ref. 


Descriptors: *Copepods, *Limnology, 
ceans, *Diurnal variation, *Nocturnal Ri = oe 


*Glacial lakes, Prediction, *Migration, *Species 
composition, Fish, Lakes, Spatial distributions, 
Transparency, Ontario. 


lakes, 
are considered cold stenotherms. It is also probable 
ee ee 
survive in well-lit epilimnia under pressure from 
size-selective fish predators. Limnocalanus is 
known to undergo extensive diel vertical migra- 
tions; previous studies on migration of Senecella 
have been inconclusive because of small samples. 
pone yal a a aes a : 
Ww erences among four 
lakes in southern Ontario. It was hypothesized that 
diurnal and nocturnal vertical arene of these 
two reflect their vulnerabilit lanktivo- 
rous which may include al ay losa pseu- 
do! ), yellow whitefish eseguaes —- 
— e herring (Coregonus artedii), rainbow 
it (Osmerus mordax), yellow perch (Perca 
Peo trout-perch (Percopsis omiscomaycus), 
and rainbow trout (Salmo —, Horizon 
distributions of the two copepods also differed 
among four lakes: during early summer both s; Sl 
cies occurred in much shallower waters in 
— transparency than in clearer lakes. (Alex- 


W87-05054 


PREDICTION OF EMERGENT AND FLOAT- 
ING-LEAVED Man LAKES, COVER IN 


CENTRAL SWED! 

North Carolina Unie at ae Hill. Dept. of 
Biochemistry. 

V. H. Smith, and M. Wallsten. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 43, No. 12, p 2519-2523, 
December 1986. 2 fig, 4 tab, 27 ref. 

Descriptors: *Macrophytes, *Lake morphometry, 
*Nutrients, *Limnology, *Aquatic plants, *Mathe- 
matical studies, Regression analysis, Lakes, Predic- 
tion, Surface area, Depth, Cover, Vegetation, Ni- 
trogen, Sweden. 


The effects of nutrients and lake morphometry on 
the — cover of floating-leaved and emergent 
macrophytes in lakes was examined using data 
from a a. of macrophyte ve; 
Sweden. Multiple regression 
22 lakes in the Uppland area suggest that the peak 
areal cover (hectares) of emergent vegetation is 
predictable from lake surface area, mean depth, 
and annual mean total ae concentration in 
the lake water. The data suggest that the 
percent cover of emergent macrophytes is — 
able from mean depth lowev- 
er, the factors influencing floating-leaved macro- 
a — are not as clear. (Alexander-PTT) 


ARSENITE TOXICITY AND ARSENITE TOL- 
ERANCE IN THE CYANOBACTERIUM SYNE- 
CHOCOCCUS LEOPOLIENSIS, 

Queen’s Univ., Kingston (Ontario). Dept. of Biol- 


ogy. 
For primary bibliographic entry see Field 5C. 
W87-05058 


ECOLOGICAL INTERPRETATION OF THE 
CHEMISTRY OF MIRE WATERS FROM SE- 
LECTED SITES IN EASTERN CANADA, 
Durham Univ. (England). Dept. of Botany. 

For primary bibliographic entry see Field 2K. 
W87-05061 


21. Water In Plants 


PHOTOSYNTHESIS AND GROWTH OF 
WATER HYACINTH UNDER CO2 ENRICH- 


Florida Univ., Gainesville. Dept. of Botany. 


For primary bibliographic entry see Field 2D. 
W87-04376 


EFFECT OF ASULAM ON WATER POTEN- 
TIAL AND NITRATE REDUCTION, 

Universidad del Pais Vasco, Bilbao (Spain). Dept. 
de Fisiologia Vegetal. 

A. Munoz-Rueda, C. Gonzalez-Murua, J. M. 
Becerril, C. Arreseigor, and M. Sanchez-Diaz. 
Plant Science PLSCE4, Vol. 46, No. 1, p 21-27, 
1986. 5 fig, 28 ref. 


Descriptors: *Enzymes, *Nitrate reduction, *Ni- 
*Lucerne, *Clover, *Asulam, Stomata, 
*Leaves, *Water potentials, Herbicides. 


Nitrate and nitrite reductase activities, stomatal 
response and water potential were measured in 
Medicago sativa (cv. Aragon) and Trifolium pra- 
tense (cv. Violeta) subjected to asulam (methyl(4- 

aminobenzenesulfonyl)carbamate concentrations of 
0.15 mM, 1.5 mM, and 15 mM. The shoots of the 
asulam-treated plants lost their turgidity since the 
fresh weight/dry weight ratio decreased and a 
decay of water potential was observed, and conse- 
quently stomatal resistance was increased. Asulam 
treatment (15 mM) induced 80% stomatal closure 
in both species after 7 days. The nitrate and nitrite 
reductase activities to be very sensitive to 
this herbicide. In general, clover was more sensi- 
tive to asulam than lucerne. (Author’s abstract) 
W87-04382 


EFFECT OF SIMULATED WET SPRING CON- 
DITIONS ON THE RELATIVE EFFICIENCY 
OF THREE FORMS OF NITROGEN FERTIL- 
R ON GRASSLAND, 

Agriculture and Food Science Centre, Belfast 
(Northern Ireland). Agricultural and Food Chem- 
istry Research Div. 

For primary bibliographic entry see Field 2D. 
'W87-04385 


ROOT REGULATED WATER RELATION- 
SHIPS AND GROWTH OF GROUNDNUT 
PLANTS, 

— Pradesh Agricultural Univ., Hyderabad 
V. Ramesh Babu, and A. Nageswara Rao. 
Annals of Arid Zone ANAZBX, Vol. 24, No. 4, p 
310-325, December 1985. 6 fig, 2 tab, 30 ref. 


Descriptors: *Peanuts, *Groundnuts, *Plant 
growth, *Root system, *Plant water relations, De- 
velopment, Vigor, Seedlings, Leaves, Seed grad- 
ing. 


An attempt was made to determine the effect of 
kernel size in groundnut on the development of 
seedling root and leaf areas and the range of varia- 
bility in the By wages performance of individ- 
ual groups of differing vigor with respect to root 
development, water relationships, and growth. 
ooat Gen (seed) regulated initial root and shoot de- 
velopment. The extent of the root system condi- 
tioned plant water relationships and growth. Vari- 
ations due to initial seedling vigor were enhanced 
under drought conditions. A uniform stand of 
groundnut may be maintained by sowing a uniform 
grade of kernels. (Rochester-PTT) 

'W87-04386 


RAIN-INDUCED DISPERSAL IN PUCCINIA 

ARACHIDIS, STUDIED BY MEANS OF A 

RAINFALL SIMULATOR, 

Office de la Recherche Scientifique et Technique 

pone <-Mer, Abidjan (Ivory Coast). Lab. de Phyto- 
ologie 

For primary bibliographic entry see Field 2B. 

'W87-04387 


INTERCEPTION OF RAINFALL IN A HEDGE- 
ROW APPLE OR 


CHARD, 
— Univ. (England). Dept. of Agricultural Sci- 


For Fergie bibliographic entry see Field 2B. 
W87-04397 





EXTRACTABILITY AND PLANT AVAILABIL- 
ITY OF MOLYBDENUM FROM INORGANIC 
AND SEWAGE SLUDGE SOURCES, 
Sangli sidbepeptio es Field 5B 

or primary iographic entry see Fi hs 
w87-04444 


CELLULAR READJUSTMENT OF BARLEY 
SEEDLINGS TO SIMULATED ACID RAIN, 
Lancaster Univ., Bailrigg (England). Dept. of Bio- 
logical Sciences. 

For primary bibliographic entry see Field 5C. 
W87-04474 


ECONOMIC VALUE OF SEASONAL-PRECIPI- 
TATION FORECASTS: THE FALLOWING/ 
PLANTING PROBLEM, 
Oregon State Univ., Corvallis. Dept. of Atmos- 
heric Sciences. 
‘or paemy bibliographic entry see Field 2B. 
'W87-04521 


LIGHT ADAPTATION AND THE ROLE OF 


RASS, ZOSTERA MARINA L., 
Stazione a di Napoli (Italy). 
L. Mazzella, and R. S. Alberte 

Journal of Metal Marine Biology and Ecol- 
ogy JEMBAM, Vol. 100, No. 1-3, p 165-180, Sep- 
by Ae 5 fig, 4 tab, 26 ref. NSF Grant OCE 


Descriptors: *Light —_ *Wetland ecology, 
sLight adaptation, * <a *Photosynthesis, 
*Seagrasses, *Primary production, *Great Harbor, 
Massachusetts, Pigment content, Chlorophyll. 


pres apne vg of Zostera marina canes 
autotrophic epiphyte community were inv: 
in a population in the shallow water meadow in 
Great Harbor, Massachusetts. Photosynthesis 
versus irradiance (P-I) realtionships were measured 
with to leaf age determined by the leaf 
position in the shoot bundle and by location of the 
tissue along the leaf axis. The maximum photosyn- 
thesis per sq dm increased a re two-fold along 
the leaf axis from leaf bases to apices. Photosyn- 
thetic rate on a —— (Chi) basis did not 
increase as dramatically along the leaf axis, _ 
rates were lowest in tissues with the hi 
content. The P-I relationships of leaves o Siffescat 
ages did not reveal photoinhibition even at light 
intensities > 1400 microE/sq m/s. No photoinhibi- 
tion was observed in leaf blade bases, which never 
experienced high light levels in situ. The initial 
slopes of the P-I curves and light compensation 
and saturation values varied along the leaf axis in 
relation to in situ light intensity gradients and in 
realtion to leaf or tissue age. The contribution of 
the autotrophic epiphyte community of Z. marina 
leaves to total photosynthesis per sq dm was be- 
tween 27 and 50%, and between 10'and 44% per 
mg chlorophyll. Non-epiphytized leaves and leaves 
from which epiphytes were removed showed es- 
sentially identical photosynthetic features. Light 
intensity and age gradients along the leaf axis con- 
trol both the "Photorynthetic preformance of the 
leaves and epiphyte biomass and photosynthesis. 
(Author’s abstract) 
W87-04545 


SEASONAL PATTERNS OF GROWTH “ 
COMPOSITION OF PHYTOPLANKTON 
THE LOWER CHESAPEAKE BAY AND VICIN- 


ITY, 
Old Dominion Univ., Norfolk, VA. Dept. of Bio- 
logical Sciences. 

For welsae bibliographic entry see Field 2L. 


PHOTOSYNTHETIC ACCLIMATION 
Waeen ae EFFICIENCY OF THREE SPE- 
OF UNDERSTORY HERBACEOUS 
BAMBOO ( (GRAMINEAE) IN PANAMA, 

Pennsylvania Univ., Philadelphia. Dept. of Biol- 


AND 


ogy. 
For primary bibliographic entry see Field 2D. 


W87-04651 


TISSUE WATER ee OF FOUR CO- 
OCCURRING SHRUBS, 


Stanford Univ., CA. “GA. Depo of Biological Sciences. 
S. D. Davis, and H. A aon 

Occologi catch Vol. No. 4, p 527-535, 
November 1986. 6 2 tab, 38 f append. NSF 
Grants BSR 831-5675 and SPI 816- 


Descriptors: *Water stress, *Chaparral shrubs, 
*Shrubs, *Water use efficiency, *Drought effects, 
*Tissue analysis, Plant morphology, Climates, Tol- 
erance, Seasonal variation, Osmotic potential, 
Turgor, Soil moisture, Hygrometry. 


Chaparral shru f California have a suite of 
morphological ae physiological adaptations to 
withstand the prolonged summer droughts of a 
mediterranean climate. Not all species of chaparral 
have the same rooting depth and there is some 
evidence that those with shallow roots have tissue 
that is most age gs water stress. The tissue 
water relations of four co-occurring chaparral 
shrubs: Quercus durata, Heteromeles arbutifolia, 
Adenostoma fasciculatum, and Rhamnus califor- 
nica were tested. A pressure-volume technique and 
a dew-point hygrometer were used to measure 
—— in osmotic potential when plant 
tissue was fully hydrated and osmotic potential at 
pa omg a Ne and the te ahs A a at od 
chang 
tial, aun od saan a fx “eat 
igivary "wo of elastici 
that 
deep roots The 
results indicated that = tissue water relations of 
the four co-occ shrubs were not 
alike. Even though us had shallow roots, it 
had the least xerophytic tissue. Seasonal osmotic 
potential and saturated weight/dry weight ratios 
were relatively high and be modulus of elasticity 
and minimum daily turgor potentials were low. 
Furthermore, even though € Quercus had deep roots 
and experienced no seasonal water stress at the 
study site, its tissue water relations indicated rela- 
tively high tolerance to water stress. It is conclud- 
ed that seasonal drought tolerance of stem and leaf 
tissue of co-occurring chaparral shrubs does not 
necessarily correspond to rooting depth, to soil 
moisture resources available to the shrub, or to the 
degree of seasonal water stress experienced by the 
shrub. (Author’s abstract) 
W87-04652 


BIOMASS ee eee AND RESOURCE 
pee» ON IN CO-OCCURRING GRASS- 


LAND ANNUALS, 
Stanford Unc a t. of Biological Sciences. 
2 _ onde entry see Field 2D. 


EFFECT OF SYNTHETIC DETERGENTS ON 
GERMINATION OF FERN SPORES, 
(ad Botanical Research Inst., Lucknow 


fore eee bibliographic entry see Field 5C. 


OF DRY DEPOSITION TO 
‘Ai 


For primary bibliographic entry see Field 5A. 
W87-04712 


RECENT AND HISTORIC RED SPRUCE MOR- 
INGE EVIDENCE OF CLIMATIC INFLU- 
pore ne Univ., Dept. of Land- 
For BF pe bibliographic entry see Fiel: 5C. 


FOLIAGE TEMPERATURE: EFFECTS OF EN- 

VIRONMENTAL FACTORS WITH IMPLICA- 

TIONS FOR PLANT WATER STRESS ASSESS- 

a AND THE CO2/CLIMATE CONNEC- 
, 


WATER CYCLE—Field 2 
Water In Plants—Group 21 


Agricultural Research Service, 
Water Conservation Lab. 

For primary bibliographic entry see Field 2D. 
W87-04760 


Phoenix, AZ. 


IONIC COMPOSITION OF ISOETES SETA- 
CEA PLANTS DURING REACTIVATION BY 


COURS DE LA REACTIVATION PAR REHY- 
DRATATION), 

Paris-6 Univ. (France). Lab. de Cytologie et Mor- 
phogense Vegetales. 

N. Michaux-Ferriere. 

Canadian Journal of Botany CJBOAW, Vol. 64, 
10, p 2171-2177, October 1986. 5 fig, 6 tab, 26 
ref. 


Descriptors: ‘*Rehydration *Water stress, 
$Drought resistance, *lIons, ‘*Tissue analysis, 
*Isoetes, *Plant physiology, magne PE ppere oes 5 
Sulfur, Phosphorus, Magnesium, A: 
Cortex, Central Stele, it gro 


Ionic amounts of S, P, K(+), Ca(2+), and 
Mg(2+) were determined chemically in different 
parts of Isoetes setacea (shoot apical meristem, 
cortical zone, and central stele) for plants in 
normal growth, in drought resistance, and during 
rehydration. Study of modifications in ionic 
amounts during experimental rehydration showed 
that the significant increase of K(+) , Ca(2+), and 
Mg@+) by the 24th hr of experimentation was one 
of the earliest signals observed for the cells of the 
——- (which are at that time blocked in 


thesis phase) as well as for the differenti- 
Salaee their entrance into the 
istematic 


yoo 


By the 7th day of rehydration, just 
synthesis phase, mer- 
cells have recovered ionic rates equiva- 
lent to those measured in active plants. The same 
g happens in the nonmeristematic tissues. This 
increase of ionic amounts in the whole plant can be 
explained by a differential entrance of ions with 
water. This new balance of the ionic amounts 
according to the pattern found in the active plants 
can be considered as a p uisite event for the 
recovery of an active metabolism for a meristema- 
tic or differentiated cell in water stress. (Author’s 
abstract) 
W87-04818 


DEGRADATION OF SPARTINA LIGNOCEL- 
LULOSE BY INDIVIDUAL AND MIXED CUL- 
TURES OF SALT-MARSH FUNGI, 

George Mason Univ., Fairfax, VA. Dept. of Biol- 


ogy. 
For primary bibliographic entry see Field 5C. 
W87-04819 


EFFECTS OF DRILLING FLUIDS ON THA- 
LASSIA TESTUDINUM AND ITS EPIPHYTIC 


ALGAE, 

University of West Florida, Pensacola. Dept. of 
Biology. 

For primary bibliographic entry see Field 5C. 
W87-04825 


EFFECTS OF ACIDITY OF SIMULATED RAIN 
AND ITS INFLUENCE ON THE PHYTOTOXI- 
CITY OF CHLORSULFURON ON VELVET- 
LEAF AND BARLEY, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Plant Pathology and Physiology. 
For primary bibliographic entry see Field 5C. 
W87-04826 


COMPARATIVE STUDY OF DECOMPOSI- 

TION, be poll CONSUMPTION AND NU- 
RELEASE FOR SELECTED AQUATIC 

PLANTS OCCURRING IN AN ESTUARINE EN- 

VIRONMENT, 

Maryland Univ., Cambridge. Horn Point Environ- 

mental Labs. 

For primary bibliographic entry see Field 2L. 

W87-04833 





Field 2—WATER CYCLE 
Group 2i—Water In Plants 


INFLUENCE OF SOME PHYSICO-CHEMICAL 
FACTORS ON CADMIUM UPTAKE BY THE 

STICHOCOCCUS BACILLARIS, 
Polish Academy of Sciences, Zabrze. Inst. of Envi- 
ronmental 


Engineering. 
‘or bibliographic entry see Field 5G. 
warbaeas” 


INFLUENCE OF MOISTURE STRESS AND IN- 
DUCED RESISTANCE IN PONDERSOSA 
PINE, PONDEROSA DOUGL. EX. 
LAWS, ON THE PINE SAWFLY, NEODIPRION 
AUTUMNALIS SMITH, 

Northern Arizona Univ., Flagstaff. School of For- 


estry. 
For pri i ic entry see Field 2D. 
woos omen 


EFFECT OF pape aay pon ON 
AND NUTRIENT 


EVIDENCE FOR THE PARTICIPATION OF 
DISSIMILATORY PROCESSES IN MAINT. 
ING HIGH CARBON FLUXES THE 
PHOTOSYNTHETIC CARBON REDUCTION 
AND OXIDATION CYCLES IN WATER 
STRESSED PHASEOLUS LEA’ 


ee Univ. \Gommay, FR). Fachber- 
eich Biologie. 


bibliographic entry see Field 2D. 
werbase” 


PHOTOSYNTHETIC RATE AND WATER RE- 
LATIONS IN SOME FOREST HERBS IN 


Akademia Vied, Bratislava (Czechoslo- 
vakia). Ustav Experimentalenj Biologie a Ekolo- 
— and P. Elias. 

Photosynthetica PHSYBS, Vol. 20, No. 2, p 187- 
195, 1986. 4 fig, 4 tab, 19 ref. 


Descriptors: *Photosynthesis, *Drought effects, 
*Water use, *Herbs, *Seasonal variation, Plant tis- 


DROUGHT AND TROPICAL PASTURE MAN- 
AGEMENT, 
Maiduguri Univ. (Nigeria). Dept. of Crop Science. 


For primary bibliographic entry se. .eld 3F. 
W87-04869 


INFLUENCE OF mg WATER REGIMES ON 
VA MYCORRHIZA, IV. EFFECT ON ROOT 
GROWTH AND WATER ‘RELATIONS OF SOR- 
GHUM BICOLOR, 

Saeaien. Univ. (Germany, F.R.). Inst. fuer 


E Siove Siev 
Journal hpronomy and - Science 
ZAPEAR, Vol 57, No. 1, p 36-42, July 1986. 4 


Descriptors: *Water stress, ———— resistance, 
*Soil water, *Sorghum, *Root development, Plant 
growth, enn canine 


the plant to drought. However, water relations of 
plants were indirectly enhanced by mycorrhiza via 
increased phosphorus uptake. (Author's abstract) 
W87-0487 


WATERMELON (CITRULLUS LANATUS) 
PRODUCTION UNDER MULCH AND TRICK- 
LE IRRIGATION IN THE JORDAN VALLEY, 


W87-04877 


PHYSIOLOGICAL BASIS OF IRRIGATION 
SCHEDULING FOR PRODUCTION IN 


For primary bibliographic entry see Field 3F. 
W87-04878 


INFECTION WITH POWDERY MILDEW CAN 
ENHANCE THE ACCUMULATION OF PRO- 
LINE AND GLYCINEBETAINE BY SALT 
STRESSED SEEDLIN 


Lancaster Uni ilri ay f Bio- 
— Univ., Bailrigg (England). Dept. o 


For primary bibliographic entry see Field 3C. 
W87-04888 


TECHNIQUE FOR ECOLOGICAL STUDIES 
OF GERMINATION IN RELATION TO 
SOIL WATER POTENTIAL, 

University Coll., Cork (Ireland). Dept. of Plant 


J.R. Etheri and C. E. Evans. 
Plant and Soll PLSOA2, Vol. 95, No. 2, p 285-288, 
1986. 1 fig, 9 ref. 


c : *Water potentials, *Germination, 
*Seode *Soil water potential, *Soil-water-plant re- 


a ee er ee 
media, Ecology. 


Seeds were germinated in soils of known matric 
potential achieved by adding the requisite amount 
of water to che dxy coll end cating Sox oneal Ginn, 
The quantity of water was derived from calibra- 
Oe ee ee ae 
use of pressure-plate extraction equipment. 
were transferred to plastic Petri dishes in which 
med getmintion counting through the Wanoper 
counting transpar- 
ent lid, or by opening the dish and either 
resealing or discarding the replicate dish. Measure- 


ed with the relative wetness of their habitats. (Au- 
thor’s abstract) 
'W87-04898 


RELATIONSHIPS BETWEEN WATER STRESS 


Experimental Botany, Vol. 37, No. 181, 
p 1245-1254, August 1986. 4 fig, 1 tab, 24 ref. 


: “Hardwood, *Water stress, *Ultra- 


approximately -1.0 MPa in 
and sizes of tree studied, to -2.0 
ower afer a period of water stress. Ulie 
emissions were much more frequent during 
to about Soy hig gh 2 


= 
i 


fl 
un 


2, 
— 
zig 


of 


TT 
- 
f 


5 


provided further olbane that AEs represent cavi- 
tation — (Author’s abstract) 


tal Botany, Vol. 37, ~ 182, 
ref. 


p 1294-1302, ber 1986. 2 fig, 5 tab, 20 


Descriptors: *Osmotic 

*Diurnal distribution, Plant growth, lg 
*Nutrients, *Plant physiology, Salinity, Conduc- 
tivity, Distribution, Growth, Fruit crops, Humidi- 
ty, Transpiration. 


Tomato fruit on plants grown in nutri- 
ee tte aie oie ee 
wi maimam dung. the day. The. dura 
a@ maximum di the day. The diurnal 
ee in those fruit gro 
#t high electrical conductivity (17 mS), or on days 
a eS 
tivity ts grew at a m rate a 
diurnal cycle ee at ee fruit, 


available xylem water in 

the calyx and berry, as well as within the berry, 
pe ggg by berry size and relative ——s 
in air. 


berry transpiration rate 
unaffected by luctivity treatment during plant 


suggesting an increased resi xylem 
transport system within the fruit. (Author’s ab- 
stract 

W87-04900 


WATER MANAGEMENT EFFECTS ON N-USE 
BY CORN AND SUGARBEETS, 


Agricultural Service, Mandan, ND. 
Northern Great Plains Research Cent 


iter. 
For primary bibliographic entry see Field 3F. 





W87-04932 


EFFICIENT IRRIGATION TIMING METHODS 
FOR CORN PRODUCTION, 
North Dakota State Univ., Fargo. Dept. of Agri- 


cultural Engineering. 
For pri bibliographic entry see Field 3F. 
w8704933 


ESTIMATING THE EFFECTS OF UNDER- 
STORY REMOVAL FROM A DOUGLAS FIR 
FOREST USING A TWO-LAYER CANOPY 
EVAPOTRANSPIRATION MODEL, 

British Columbia Univ., Vancouver. Dept. of Soil 
Science. 


For 


rimary bibliographic entry see Field 2D. 
W87-04952 


ECOLOGICAL STUDIES IN SOME PONDS OF 
bce UNIVERSITY 


REFERENCE 
ALGAE: I. PHYSICO-CHEMICAL FACTORS, 
Osmania Univ., Hyderabad (India). Dept. of 
Botany. 
For primary bibliographic entry see Field 2H. 
W87-05000 


RESPONSE OF SELECTED SALT-TOLERANT 


iw. 
gist NEPHAV, Vol. 104, No. 3, p 
453-461, November 1986. 2 fig, 4 tab, 19 ref. 


Descriptors: *Water pollution effects, * yield, 
*Plant physiology, Salinity, *Grasses, *Sodium 
chloride, *Salt tolerance, Sand, Salts, Dry matter, 
Seedlings, Roots, Root development, Selectivity. 


After seven weeks’ growth in varying NaCl con- 
centrations in sand culture, dry matter production 
and tiller number were com for the progenies 
of NaCl-tolerant selection and the progenies 
of unselected control lines of Holcus lanatus L., 


unselected material, particularly at hi 

NaCl. Shoot/root ratios differed signi 

in L. perenne, unselected material havi i 

shoot/root ratio. These data confirm that for 

four species, selection based upon differences in 

seedling root growth is a valid means of selecting 

for improved NaCl tolerance in adult plants, and 

that this tolerance does not lead to any reduced 

epamees in the absence of NaCl. (See also 
saeae (Author's abstract) 

W87. 


RESPONSE TO NACL AND IONIC CONTENT 
OF SELECTED SALT-TOLERANT 


NORMAL LINES OF THREE LEGUME 
fps | SPECIES IN - ns pr roe 
iverpool Univ. (England of Botany. 
M. Ashraf, T. McNeilly, and A. D. Bradshaw. 
New Phytolo; logist NEPHAV, Vol. 104, No. 3, p 
463-471, November 1986. 6 fig, 2 tab, 15 ‘ref. 


on : *Forages, * yield, *Tissue analy- 
sis, *Plant physiology, 


PS gre *Legumes, 
*Sodium oo *Ions, * oe Sand, 
Dry matter, Salinity, Sinéo 


Selected NaCl-tolerant lines of Trifolium alexan- 


dry 

four weeks of 
growth in sand culture with different NaCl con- 
centrations. Tolerant lines of all three Pe 
erally contained less Na(+) = more don 
shoots than the normal lines, ali these differ- 
ences were not statistically it. Selected 
ae cg Rey ey by og oe Raney 
unselected lines. Ca(2+) distribution was similar in 
T. alexandrinum and M. sativa but not in T. pra- 


tense, in which the tolerant line had significantly 
higher Ca(2+) in the shoot than the unselected 
line. (See also W87-05006) (Author’s abstract) 
W87-05007 


EFFECTS OF SIMULATED ACID RAIN ON 
GERMINATIVE CAPACITY, GROWTH AND 
una OF FOREST TREE SEED- 
Maritimes Forest Research Centre, Fredericton 
oo Brunswick). 

or og bibliographic entry see Field 5C. 
W87-05008 


VEGETATION PATTERNS IN AND AMONG 
PANNES (CALCAREOUS 


INTRADUNAL 
PONDS) AT THE INDIANA DUNES NATION- 
AL LAKESHORE, INDIANA, 
Indiana Dunes National Lakeshore, Porter, IN. 
For primary bibliographic entry see Field 2H. 
'W87-05030 


EFFECTS OF WATER STRESS ON THE OR- 
GANIC ACID AND CARBOHYDRATE COM- 
POSITIONS OF COTTON PLANTS, 
Agricultural Research Service, New Orleans, LA. 
Southern Regi Research Center 

J. D. Timpa, J. J. Burke, J. E. Quisenberry, and C. 
W. Wendt. 

Plant Physiology PLPHAY, Vol. 82, No. 3, p 724- 
728, November 1986. 5 tab, 15 ref. 


Descriptors: *Water stress, *Organic acids, *Car- 
bohydrates, *Cotton, *Evapotranspiration, *Plant 
ae = Irrigation, Tissue analysis, Citric acid, 

etabolism, Sugars, Performance evaluation Chro- 
matography, Translocation, Wilting, Field tests, 
Drought resistance. 


Organic acids and carbohydrates have been impli- 
cated in various roles in the metabolic and physio- 
logical responses of om to water stress. Two 
photoperiodic cotton — hirsutum L.) 
ae Cras and 1466) chie had been empirical- 
x performance and two 

selected because of en- 


hanced 

evaluated for stress-induced changes in their or- 
ganic acids and carbohydrates. Profiles and quanti- 
tation of organic acids and carbohydrates from 
aqueous extractions of cotton leaf tissue were de- 
termined by high performance liquid chromatogra- 
phy. In all cases, the water-stressed plants showed 
two to five times greater amounts of organic acids 
and carbohydrates over the values determined for 
the irrigated samples. Under stress, sucrose accu- 
mulation was observed in wilting — 
performers) probably related to rate of a 
tion out of the leaf. The most dramatic response to 
water stress was the accumulation of citric acid in 
strains T25 and T256 as com; to T185 and 
1466. Citric/malic acid ratios for both the irrigat- 
ed and water-stressed samples of T25 and T256 
were twice those of T185 and T466 . (Alexander- 


W87-05038 


OSMOTIC re gure ge 5 = eae OF VA 
MYCORRHIZAL AND IRRHIZAL 
ROSE PLANTS IN RESPONSE TO DROUGHT 
‘adios State U: Pullman. Dept. of Horti 
niv., o! - 
culture and Landscape ——— 
R. M. Auge, K. A. Schekel, and R. L. Wample. 
Plant Physiology PLPHAY, Vol. 82, No. 3, p 765- 
770, November 1986. 3 fig, 4 tab, 34 ref. 


Descriptors: *Osmotic adj t, *Drought ef- 
fects, *Water stress, *Plant water potential, 
*Leaves, *Water oo—-n *Plant physiology, 
*Evapotranspiration, cclimatization, Fungi, 
Roses, Soil water eo S Repro- 
duction, Water deficit, Turgor, 


Recent evidence suggests that colonization of root 
systems by VA mycorrhizal fungi affords host 

lants greater resistance to drought stress. Mycorr- 
los pints map aahd don tt to some extent 
through water at low soil mois- 


WATER CYCLE—Field 2 
Water In Plants—Group 21 


ture levels. Osmotic adjustment in Rosa hybrida L. 
cv Samantha was characterized by the pressure- 
volume approach in drought-acclimated and unac- 
climated plants brought to the same level of 
drought strain, as assayed by stomatal closure. 
Plants were colonized by either of the vesicular- 
arbuscular mycorrhizal Glomus deserticola 
Trappe, Bloss and Menge or G. intraradices 
Schenck and Smith, or were nonm a — 


leaves at full turgor at the turgor loss point, 
with a increase in pressure potential 
at full turgor. Mycorrhizae enabled plants to main- 
tain leaf turgor and conductance at greater tissue 
water deficits, and lower leaf and soil water poten- 
tials, when compared with nonmycorrhizal plants. 
As indicated by the Psi sub pi at the turgor loss 
Oe ae pi ression which at- 
tended mycorrhizal colonization alone was 0.4 to 
0.6 megapascals, relative to unacclimated controls 
without mycorrizae. Colonization levels and spor- 
ulation were higher in plants subj to acclima- 
tion. In unacclimated mated hosts, 1 water potential, 
water saturation deficit, and soil water potential at 
a particular level of drought strain were affected 
most by G. intraradices. G. deserticola had the 
greater effect after drought preconditioning. (Alex- 


ander-PTT) 
W87-05039 
iC RESPONSES OF LEAVES 


# a INDICATOR FOR WATER STRESS IN 
Weizmann Inst. of Science, Rehovoth (Israel). 
el Biochemistry. 

M. Havaux, O. Canaani, and S. Malkin. 

Plant Physiology PLPHAY, Vol. 82, No. 3, p 827- 
833, November 1986. 10 fig, 1 tab, 29 ref. "BARD 
Grant I-338-81. 


Descriptors: *Photosynthesis, *Water stress, 
*Measuring instruments, *Photoacoustics, *Plant 
physiology, Diffusion, Evapo' iration, Per- 

evaluation, Chloropteats, Isolation, 
Tobacco, 


Dessication, Leaves. 
The effect of leaf desiccation on the photosynthet- 
ic activities in vivo was probed by the photoacous- 
tic method to: (a) study the photoacoustic 
per se in varied conditions in order to develop this 
tool; (b) obtain results to electron trans- 
rt activities in vivo. Leaf from tobacco 
seeeemeneetocs oie 
oO tested for com 
i aaue maa 
ted both to the mechs- 


was ascribed to a thermal wave which reac 

leaf surface. The other nonvariable photothermal 
component was ascribed to a thermal wave propa- 
gating from the chloroplasts to the surface of the 
mesophyll cell. Only this component is considered 
in the ratio of the O2 signal to the photothermal 
signal, which is used to estimate the quantum yield 
of pho’ specific dependence of the 


latter ratio on the frequency yielded a comparative 
mc) and abo indicated sro induced 


by the stronger inhibition of the photochemical 
energy Saeaee, obtained by photoacoustic meas- 
urements at a high modulation frequency. (See also 
W87-05041) (Author's abstract) 

W87-05040 





Field 2—WATER CYCLE 
Group 2i—Water In Plants 


OF LEAVES 


ELECTRON TRANSPORT AND 
TIVE ACTIVITIES OF THE TWO PHOTOSYS- 


Weizmann Inst. of Science, Rehovoth (Israel). 
of Biochemistry. 


Dept. 4 

M. Havaux, O. Canaani, and S. Malkin. 

Plant Physiology PLPHAY, Vol. aig bee 3, p 834- 
839, November 1986. 7 fig, 3 tab, , append. 
BARD Grant I-338-81. 


Descriptors: *Photosynthesis, *Water stress, *Pho- 
toscousties, “Measuring a nts, *Drought ef- 

transport, *Evapotranspiration, 
Tobacco, ——— Plant ~ ce Chlorophyll a, 
Energy, Spectral anal: 


The effect of rapid dehydration of detached tobac- 
co leaves (Nicotiana tabacum L.) on the photo- 
chemical apparatus of photosynthesis was studied 
bination of methods: photoacous- 

and cytochrome 


changes in energy distribution between PS 
PSI and indicated that the transition from a dark 


by the stress, gi another independen 
suthinan ter tho emagh caltianne of SUR othe. 
This it preservation of the imbalance in 
activities in favor of PSII, despite 

te fact that PSUs strongly ibe, and PSK i 


PREDICTION OF EMERGENT AND FLOAT- 
ING-LEAVED MACROPHYTE COVER IN 


CENTRAL 

North Carolina Univ. at Hill. t. of 
a Chapel Dep’ 

For primary bibliographic entry see Field 2H. 
W87-05056 


VEGETATION-ELEVATION CORRELATION 
IN TWO DYKED MARSHES OF NO) . 
ERN VANCOUVER ISLAND: A MULTIVAR- 
IATE ANALYSIS, 

British Columbia Univ., Vancouver. Dept. of 
Botany. 

For primary bibliographic entry see Field 2L. 
w38705059° 


NONSTEADY-STATE ANALYSIS OF WATER 
FLOW AND CAPACITANCE FOR AGAVE DE- 


SERTI, 

California Univ., Los Angeles. Dept. of Biology. 
For primary bibliographic entry see Field 2D. 
'W87-05060 


VEGETATION COLONIZING THE BED OF A 
RECENTLY DRAINED THERMOKARST LAKE 


Toronto Univ. (Ontario). Div. of Life Sciences. 
L. Ovenden. 
Canadian Journal of Botany CJBOAW, Vol. 64, 
ree 1, p 2688-2692, November 1986. 3 fig, 1 tab, 
11 ref. 


Descriptors: *Drained lakes, *Thermokarst lakes, 
*Lake beds, *Vegetation, *Colonization, Speci 
composition, Erosion, Wetness, Ponds, 
Canada, Substrates, Distribution. 
Illisarvik is the site of a thermokarst lake that was 
artificially drained in August 1978. The lake bed is 
now dry in most areas and wind erosion is exten- 
sive. The surface material is either sandy peat or 
organic lake mud, except along the eastern margin, 
where it is sandy. Substrate type appears to have 
had little influence on distributional ‘patter patterns of the 
colonizing vegetation. More important factors are 
probably erosion, surface wetness, and proximity 
of the lake-bed margin. Common on the lake bed 
are Puccinellia borealis and Arctagrostis latifolia. 
Other widespread species include Senecio conges- 
tus, Carex aquatilis, Descurainia sophioides, Matri- 
caria aml Artemisia tilesii, Arctophila fulva, 
and Stellaria longipes. Senecio and hila 
form dense stands around the two small residual 
ds. Eroded surfaces — a very scant cover of 
ini i ellia tussocks. 
is flora are common to 


of northwestern North America. (Author’s ab- 
stract) 
W87-05062 


2J. Erosion and Sedimentation 


DEVICE FOR SAMPLING THE MUD-WATER 
INTERFACE IN EUTROPHIC LAKES AND 
BOGS FOR RESIDUE ANALYSIS, 

Simon Fraser Univ.,  noarge @ritish Columbia). 
Dept. of Biological Sciences. 

For primary bibliographic entry see Field 7B. 
'W87-04383 


MONITORING OF ABIOTIC COMPART- 
MENTS FOR TRACE METALS: DIFFICUL- 
TIES, STRATEGIES AND USE OF SURVEYS, 
Nederlands Inst. voor Onderzoek der Zee, Texel. 
For primary bibliographic entry see Field 7B. 
W87-04384 


MEANDER FLOW MODEL I: DEVELOP- 
Towa Univ., Iowa City. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 2E. 
W87-04388 


alana FLOW MODEL II: APPLICA- 
= Univ., Iowa City. Dept. of Civil Engineer- 


For primary bibliographic entry see Field 2E. 
87-04389 


— CONTROL BY SUBMERGED 
Iowa Univ., Iowa City. Dept. of Civil Engineer- 


ing. 

A. J. Odgaard, and A. Spoljaric. 

Journal of Hydraulic Engineering JHEND8, Vol. 
ox No. 12, p 1164-1181, December 1986. il fig, 


Descriptors: *Sediments, *Submer; vanes, *Al- 
luvial channels, *Channel flow, * eChenne! improve- 
ment, * *Sediment control, 
Nearbed velocity, Scour, Momentum equations. 


A procedure was devel for a rational design 

of a system of submer; vanes for depth control 

in alluvial-river channels. The vanes were vi 
small-aspect ratio foils installed on the channel bed 


at an angle of attack of 10-15 degrees with the 
dapthan dotags low Gees the dels groesions 

at Ww e ie design p lure 
ey help hype lle f the transverse bed 
slope generated by the vane-induced transverse 
component of the near-bed velocity vector. The 
streamwise extent of the vanes’ impact was gov- 
erned by the momentum equation. The effective- 
ness of the technique was tested in a series of 

tory experiments. The most important find- 
oe eS ee ee eee ha 

depth by ta given, produced changes in 
- Sa sediment sideways cia 
it the overall channel c! 

pena Sep were not os thalget. These vanes also did 
not change the channel’s cross-sectional area. The 
findings suggest that the submerged-vane structure 
may be an effective, economic, low-maintenance, 
and environmentally acceptable sediment-control 
structure with a wide range of applications. 


(Wood-! 
W87-04391 


CALCITE PRECIPITATION IN LAKE CON- 
STANCE: CHEMICAL EQUILIBRIUM, SEDI- 
MENTATION, AND NUCLEATION BY ALGAE, 
— Univ. (Germany, F.R.). Limnological 


For aod prore bibliographic entry see Field 2H. 


HORIZONTAL SEDIMENTATION 
ENCES IN A EUTROPHIC SWISS LAKE, 


bendorf (Switeerland). — of Aquatic Sciences. 
For Lad merci bibliographic entry see Field 2H. 


GEOCHEMICAL CHARACTERIZATION OF 
SUSPENDED PARTICLES IN ESTUARINE 
AND COASTAL SEAWATER BY X-RAY FLUO- 
RESCENCE SPECTROMETRY, 

Tokyo Univ. oa Dept. of Chemistry. 
ieee bibliographic entry see Field 2L. 


CONCAVE-BANK BENCHES IN THE FLOOD- 
PLAINS OF MUSKWA MA FORT NELSON 
RIVERS, BRITISH COLUMB: 

Simon Fraser Univ., Burnaby i British Columbia). 


E. J. Hickin. 
Canadian Geographer CNGGAR, Vol. 30, No. 2, 
p 111-122, Summer 1986. 11 fig, 19 ref. 


Descriptors: *Flood plains, *Channel morphology, 
nthe bank benches, *Sedimentation, *Mean- 

ders, *Banks, *Deposition, Flow channels, Bottom- 
land, Muskwa River, Nelson River, British Colum- 
bia, Oxbow lakes, Glacial lakes, Lakes, Morpholo- 
gy, Lake morphology, Sediments, Lake sediments, 
Glacial sediments. 


Floodplain features deposited in separated flow on 
the concave side of river bends of tight curvature 
are studied. Although concave-bank benches 
seldom occur in freely meandering rivers, they can 
constitute a significant proportion of the floodplain 
formed by the downvalley migration of the tight 
channel bends of confined meanders. The results of 
this field survey of the floodplains of Fort Nelson 
and Muskwa rivers, two British Columbian rivers 
whose meandering is limited to the resistant valley 
sides of former glacial meltwater channels. The 
formation and character of contemporary concave- 
bank benches and the morphology and sediments 
of the corresponding floodplain features are de- 
scribed. The concave-bank benches form lateral 
ribbons of deposition along the valley walls and 
constitute about one-third of the entire floodplain. 
(Author’s abstract) 
W87-04522 


HOT PARTICLES IN 


ture, Fisheries and Food, 
id). Directorate of Fisheries Re- 





For primary bibliographic entry see Field 5B. 
W87-04567 


NICKEL-63 IN COLUMBIA RIVER SEDI- 
a BELOW THE HANFORD RESERVA- 


Oregon State Univ., Corvallis. School of Oceanog- 
Fer primary bibliographic entry see Field 5B. 


SUSPENDED SEDIMENT BALANCE IN 

CHANGJIANG ESTUARY, 

National Bureau of Oceanography, Hangzhau 

a Second Inst. of Oceanography. 
wale bibliographic entry see Field 2L. 


REVIEW OF THE CHEMICAL RECORD IN 
LAKE SEDIMENT OF ENERGY RELATED AIR 
POLLUTION AND ITS EFFECTS ON LAKES, 
= Univ. at Orono. Dept. of Geological Sci- 


heres primary bibliographic entry see Field 5B. 
W87-04726 


NEW DATA FROM PEAT BOGS MAY GIVE A 
HISTORICAL PERSPECTIVE ON ACID DEPO- 
SITION, 


Pittsburgh Univ., PA. Graduate School of Public 
Health. 


W. R. Schell, A. L. Sanchez, and C. Granlund. 
Water, Air and Soil Pollution WAPLAC, Vol. 30, 
> 1/2, p 393-409, September 1986. 3 fig, 2 tab, 16 


Descriptors: *Acid rain, *Peat bogs, *Acid deposi- 
tion, *Fate of pollutants, *Water pollution sources, 
*Sediment cores, *Pollutant identification, History, 
Trace elements, Peat, Bogs, Fallout, Isotopes, Ac- 
cumulation, Transport, Enrichment. 


The global problem of man’s input of toxic chemi- 
cals on ecosystems has shown up in recent years in 
fish kills, reduction and loss of forests, and destruc- 
tion of buildings, roads and monuments. Dynamic 
changes in certain bog ecosystems together with 
lements may be utilized to 

reconstruct the history of atmospheric chemicals 
deposited on the terrestrial biosphere. Cores col- 
lected from ombrotrophic bogs in eastern New 
York, western Pennsylvania and western Virginia 
were dated using the Pb-210 method and analyzed 
for 34 elements by neutron activation analysis. The 
fallout Cs-137 profiles were utilized to cross check 
the Pb-210 dates assigned for each layer and to 
estimate the transport of mobile elements similar to 
Cs. A com has been between the 
relative enrichment factors of the elements accu- 
mulated at different times since 1800 on the dated 
peat bog layers and the crustal abundance of ele- 
ments compared to Al. At the PA site, relative 
enrichments of greater than 100 times are found for 
Cl, N, S and Br; relative enrichments of 10 to 40 
times are found for Pb, Ca and Sb. At the NY site, 
lower relative enrichments are found 

with values of 10 to 40 times for Cl, Cr, and Mn 
and less than 10 times for N and S. (Alexander- 


PTT) 
W87-04732 


ILLUTED PRECIPITATION AND THE 
GEOCHRONOLOGY OF MERCURY DEPOSI- 
TION IN LAKE SEDIMENT OF NORTHERN 


MINNESOTA, 
oe for the South Fork, Inc., Bridgehampton, 


For i bibliographic entry see Field 5B. 
W87-04733 


DISTRIBUTION OF METALS IN DIFFERENT 
SIZE FRACTIONS OF SEDIMENT FROM THE 
NIAGARA RIVER, 

ional Water R h Inst., Burlington (Ontar- 
io). Environmental Contaminants Div. 

= jernre bibliographic entry see Field 5B. 
W87-04 





WATER CYCLE—Field 2 


Erosion and Sedimentation—Group 2J 


VALLEY TERRACES AND LAKE ALGONQUIN 
SHORELINE POSITION, SOUTHEAST SHORE 
OF LAKE HURON, CANAD 

by gto Univ. (Ontario). Dept. of Earth Sciences. 


Journal of Great Lakes Research JGLRDE, Vol. 
12, No. 2, p 132-135, 1986. 2 fig, 8 ref. 


Descriptors: *Shorelines, ao Al 
leohydrology, *Paleolimno *Glacial lakes, 
*Geologic erosion, *Geol terraces. Lake 
Huron, “Great Lakes, Topography, Terraces, On- 
tario. 


uin, *Pa- 


Recent shore erosion along the cliffed east side of 
ee 
ing valley terraces former glacial and/or 
post- lakes of the Huron basis. Plase thie 
profiles along the valleys — 

ents of 5 to 7 meters per km. Elevations of the 
— —< the terraces Se ae 
surveyed profiles were lemen' y tT 
point elevations in additional valleys. 

tion of the terrace mtn} ony 
points to the published 

tilted shoreline ‘ivwed to tetas position tthe 
Algonquin shoreline to be estimated. The Lake 
Algonquin shoreline apparently was located aan 
one km west of the present » Mae “So but it was 
more irregular, no doubt less mature in its 
development. Indentations in the former shoreline 
are indicated south of Bayfield, near the Lucknow 


River, near Eighteen Mile River. (Author’s 
W747 
W87-04748 


TIDE-INDUCED LAGRANGIAN RESIDUAL 
CURRENT 


’ 
——- Coll. fe men (China). 
“wee Sograghio attty see Piet 22. 


TIDE-INDUCED LAGRANGIAN RESIDUAL 


CALIFO) 

Shandong Coll. of Oceanology (China). 

For primary bibliographic entry see Field 2L. 
'W87-04753 


KINETICS OF ION EXCHANGE ON NATURAL 
SEDIMENTS, 
California Univ., Davis. Dept. of Chemical Engi- 
ni 
AP Jackman, and K. T. : 

Resources Ri 


esearch WRERA( 
Not 12, we 1664-1674, November 1986. My 3 a 
33 ref. NSF Grant INT-8413879. 


Descriptors: *Tracers, ia of sok ggg oo *Sedi- 
ments, *Ion exchange, *Mathematical 
models, *Kinetics, Chinn, ee Diffusion, 
Particle size, Adsorption, Strontium. 


The influences of external film diffusion and inter- 
nal diffusion in controlling the kinetics of ion- 
exc! adsorption on natural streambed sedi- 
ments Any investigated. Natural sediments were 
se by size into six ranging from 

yor opty Ary fmt cadianiate wane dest 
conmeuank ci eeiiaie lameaaiaieemmned tee 
reservoir containing a dilute solution of strontium 
ions under flow conditions similar to those encoun- 


— state was achieved. For the smallest 


particles, the strontium ion concentration 


adsorption pi 
anally described by the simpler film-diffusion- 
limiting or internal-diffusion-limiting models or 


must be described by a model accounting for both 
processes. Effective diffusivities in the natural sedi- 
ments were high due to a large contribution from 
surface diffusion. Surface diffusivities ranging from 
3.6 x 10 to the minus 8th power to 15.9 210 to the 
minus 8th power sq cm/sec are calculated. (Au- 


thor’s 
W87-04756 


ENVIRONMENTAL IMPACT OF THE 
SANMEN GORGE PROJECT, 
Dane and Technological Information Inst., 


China). 
bibliographic entry see Field 6G. 
For pa 


CHEMICAL CONTROLS ON ECOLOGY IN A 
COASTAL 


Pennsylvania State Univ., U Park. Dept. 
ennsylvania State Univ., University 3 

For primary biblio hic Field 2L. 

or primary ic entry see Fi ,. 
w87-04822 ite 


POLYCYCLIC AROMATIC eas 
IN SURFACE SEDIMENTS FROM THE ELIZA- 
BETH RIVER SUBESTUARY, 
William and Mary Coll., Gloucester Point, VA. 
= of Marine Science 

foun bibliographic entry see Field 5A. 


HEAVY METALS DISTRIBUTION IN THE 
MOUTH OF THE BESOS AND LLOBREGAT 
RIVERS (DISTRIBUCION DE METALES PE- 
SADOS EN LAS DESEMBOCADURAS DE LOS 
RIOS BESOS Y LLOBREGAT (MEDITER- 
RANEO OCCIDENTAL) 
as (Sai) de Investigaciones Pesqueras de Barcelo- 
na 

bibliographic entry see Field 5B. 
WETOs -04914 


pa RN ee Rg 
Ve IN INTERRILL ERO- 


Iowa "State Univ., Ames. Dept. of Agricultural 


D. A. Watson, and J. M. Laflen. 
Transactions of the ASAE TAAEAJ, Vol. 29, ~~ 
Lp 98-102, January-February 1986. 4 fig, 6 tab, 20 


Descriptors: *Soil erosion, *Soil *Slope, 
bd all intensity, *Interrill erosion, *Mathemati- 

ee eines *Rainfall simulators, Rain- 
ial hear te dre Estimating equations, 


State-of-the-art techniques for estimating soil ero- 

sion are moving from the statistically derived Uni- 

versal Soil Loss Equation (USLE) for 

long-term average soil loss to more fundamen 

— based models such as CREAMS, which 
lied on an event basis. ees and 


all simulator was used to evaluate the 
effects Of rainfall intensity, soil strength and slope 
on interrill erosion. There was no interaction effect 
of slope on the exponent of the intensity term in an 
expression relating interrill detachment to rainfall 
intensity. Interrill soil erodibility was closely relat- 
ed to soil shear strength after rainfall, as 
by a vane shear device. Interrill soil erosion was 
well estimated by a prediction — that in- 
cluded ye intenel , slope and soil shear 
W87-04918 


RUNOFF AND EROSIVE STORM OCCUR- 

RENCE PRO) 

Island Univ., Kingston. Dept. of Natural 
Science. 


Resources 3 
For primary bibliographic entry see Field 5G. 





Field 2—WATER CYCLE 


Group 2J—Erosion and Sedimentation 


W87-04922 


CONCENTRATED FLOW EROSION ON CON- 
VENTIONAL AND CONSERVATION TILLED 
TERSHEDS, 


Agricultural Research Service, Council Bluffs, IA. 
R. G. Spomer, and A. T. Hjelmfelt. 

Transactions of the ASAE TAABAJ, Vol. 29, No. 
1, = 134, January-February 1986. 2 fig, 4 
tab, : 


Wal 


conservation 
er ee ee In 1985, erosion 
eee ere eee led 
was determined to be 74.5 kg/m (50 Ib/ 
— flow erosion for 
the conventionally was 17 Mg/ha 
C6 ve) and 68 Mg/in G0 a) in 1984 and 15, 


compared to sediment 
Yields of #3 Mg/ha @y ee 5 t/a) 
in 1984 and 1985. Concentrated flow erosion ac- 
counted for about one-third of the — __ 
in the May-June 1984 storm period and 

sediment yield for the one 1985 storm chen a 
nels contained loose soil after seedbed preparation 
and planting. Thus, the importance of concentrated 
flow erosion was demonstrated on a storm period 
(May-June 1984) basis and a single event in 1985. 
Alexander: 


W87-04923 


RUNOFF AND EROSION AS AFFECTED BY 
CORN RESIDUE: PART I. TOTAL LOSSES, 
Nebraska Univ.-Lincoln. 

For primary bibliographic entry see Field 4D. 
W87-04926 


RUNOFF AND EROSION AS AFFECTED BY 
CORN RESIDUE: PART II. RILL AND INTER- 
RILL COMPONENTS, 
Nebraska Univ.-Lincoln. 

primary bibliographic entry see Field 4D. 


UNSTEADY SEDIMENT-TRANSPORT MOD- 


California Inst. of Tech., Pasadena. Dept. of Envi- 
ronmental Health 

For primary bibliographic entry see Field 8B. 
W87-05020 


STABILITY OF A GENERAL PREISSMANN 


California Inst. of Tech., Pasadena. Dept. of Envi- 
ronmental Health Engineering. 
Journal’ of mic” Engincing 

lydraulic (ASCE) 
ry ey Vol. 113, No i? 6-28, January 1987. 
_ fe 13 ref, append. NSF Grant CEE79-20311 


Descrii tors: *Mathematical models, *Model stud- 
ies, * scheme, *Flow models, *Sedi- 
ment transport, *Channel flow, *Flood routing, 
Sediments, Channels, Flow, Flood. 


The stability and convergence characteristics of a 

four-point implicit finite-difference scheme due to 

Preissmann, which has been widely used in 

channel flow are examined. The 

is made for a general li iyperblic sytem of 

first-order equations, but is restricted to the homo- 
or frictionless case. The effect of a — 


MODELING SEDIMENT-INDUCED DENSITY 
CURRENTS IN SEDIMENTATION BASINS, 
Southern Illinois Univ. at Carbondale. Dept. of 
Mechanics and Materials. 
wimary bibliographic entry see Field 5D. 


ANALYSIS OF BED-LOAD MOTION AT HIGH 
SHEAR STRESS, 

Queen’s Univ., Kingston (Ontario). Dept. of Civil 
For primary bibliographic entry see Field 8B. 
W87-05026 


EFFECT OF MISSISSIPPI RIVER DELTA 
LOBE DEVELOPMENT ON THE HABITAT 
COMPOSITION AND DIVERSITY OF LOUISI- 
ANA COASTAL WETLANDS, 

oe State Univ., Baton Rouge. Coastal Ecol- 


c eal, and L. A. Deegan. 

The American Midland Naturalist AMNAAF, 
Vol. 116, No. 2, p 296-303, October 1986. —~e 
tab, 8 ref. Fish and Wildlife Service Contract 1 

1 . 


Descriptors: *Deltas, *Habitats, *Mississippi River, 
*Coastal waters, *Wetlands, *Louisiana, *Sedi- 


mentation, *Erosion, Salt marshes, River diver- 
sion, Rivers, Sediments, Mudflats, Deposition. 


Land in the Mississippi River delta region was 
formed during the last 6000 years by sediment 
deposited in major deltaic lobes by the 
River. Together the delta lobes built a broad = 
of approximately 3 million ha. The nature 
— of these — deposits control i the Ang 
term dynamics and persistence of the habitats 
this predominantly wetland coastal 
region. The five deita lobes that today make up the 
Mississippi River deltaic plain range in age from 
10-4000 years. New delta lobes begin to form ap- 
proximately once every 1000 years in toa 
major c in the course of the river. The 


patterns of habitat c that occur during the 
wth and decay = a River deltaic 


aerial 
Mudflats an and fresh marshes dominat- 
ed young lobes (10-1000 years old). Interme- 
diate-aged lobes (1000-2000 years old) contained 
large areas of salt and brackish marshes and open 
water. coe ae cee ee a oe 
non-Wiener index of habitat diversity (H’) w 
lowest in the y lobe (N = 14, = 068), 
in a medium-aged lobe (N = 56, H’ 
a and tasnalians a the chest lobe Gt = 44, 
H’ = 1.38). A new cycle of _— change is 
initiated approximately eS 1000 years when up- 
stream river diversion reintroduces fresh water and 
sediment into an old lobe. (Alexander-PTT) 
W87-05032 


METAL ASSOCIATIONS IN ANOXIC SEDI- 
MENTS CHANGES FOLLOWING 


UPLAND D) 
=_— Univ. Hamburg-Harburg (Germany, 


For Dong bibliographic entry see Field 5E. 
W87-05035 
2K. Chemical Processes 


ANION EXCLUSION DURING TRANSPORT 
THROUGH THE UNSATURATED ZONE, 
Weizmann Inst. of Science, Rehovoth (Israel). 
Dept. of Isotope Research. 

For primary bibliographic entry see Field 2G. 
'W87-04399 


CALCITE PRECIPITATION IN LAKE CON- 
STANCE: CHEMICAL EQUILIBRIUM, SEDI- 
MENTATION, AND NUCLEATION BY ALGAE, 
Konstanz Univ. (Germany, F.R.). Limnological 


Inst. 
wa rey bibliographic entry see Field 2H. 


FORMATION OF METHANE AND CARBON 

DIOXIDE FROM DIMETHYLSELENIDE IN 

ANOXIC SEDIMENTS AND BY A METHANO- 

GENIC BACTERIUM, 

Geological Survey, Menlo Park, CA. Water Re- 

sources Div. 

For primary bibliographic entry see Field 5B. 
W87-04460 


METABOLISM OF REDUCED METHYLATED 

SULFUR COMPOUNDS IN ANAEROBIC SEDI- 

MENTS AND BY A PURE CULTURE OF AN 
ESTUARINE METHAN' 


IOGEN. 
State Univ. of New York at Stony Brook. Marine 
Sciences Research Center. 


For primary bibliographic entry see Field 2L. 
W87-04461 


MANGANESE +. ae BY SPORES AND 
SPORE COATS OF A MARINE BACILLUS 


SPECIES, 

Leiden Rijksuniversiteit (Netherlands). 

J. P.M. deVrind, E. w. peti yy te J.-W. H. 
——- Fs te and F. C. Boog: 


Environmental iology 
AEMIDF, Vol Vol. 52, No. 5, p 1096-1100, November 
1986. 6 fig, 21 ref. 


: *Oxidation, 


feces Heavy am pea ny Tons. 


A wide variety of different bacteria have the abili- 
ty to catalyze the reduction or oxidation of manga- 
nese. The question arises whether these manganese 
transformations may be involved in the primary 
metabolism of bacterial cells. Chemolithotrophic 
or mixotrophic growth sustained by Mn(2+) ions 
has been suggested for several manganese-oxidiz- 
ing bacterial strains. ae so far no unambig- 
uous evidence to support this idea has been pre- 
sented. Bacillus sp. ie O81 bo eaiee tee. 
rial species reine ig Aap from a oy nn 
res pro- 

mote the oaiiation of Malt) & to 5 MnO? E By quan- 
tifying the amounts of immobilized and oxidized 
manganese, it was established that bound manga- 
nese was almost instantaneously oxidized. When 
the final oxidation of manganese by the spores was 
partly inhibited by NaN3 or a, an equiv- 
alent decrease in manganese immobilization was 
observed. After formation of a certain amount of 
—— by the spores, the oxidation rate decreased. 
A maximal encrustment was observed after which 
no further oxidation occurred. The oxidizing activ- 
ity could be recovered by reduction of the MnO2 
with hydroxylamine. Once the spores were en- 
crusted, they could bind tt amounts of 
serene, ores Seen se ee ee Pu- 
tified spore coat preparations oxidized manganese 
at the same rate as intact spores. During the oxida- 


en was consumed and protons were 

data indicate that a —~ coat com- 

= promoted the oxidation of Mn(2+) in a 
logically catalyzed process, after adsorption of 





the ion to incipiently formed MnO2. Eventually, 

when large amounts of MnO2 were allowed to 

ther a ype creed Aner) 
°. was ent 

W87-04462 _ 


MICROBIAL IRON REDUCTION BY ENRICH- 
MENT CULTURES ISOLATED FROM ESTUA- 
RINE SEDIMENTS, 

aa — Univ., Durham. Jackson Estua- 


For pay bibliographic entry see Field 2H. 


STIMULATION OF BACTERIAL DNA SYN- 
THESIS BY ALGAL EXUD. IN 
TACHED ALGAL-BACTERIAL CONSORTIA, 
Montana State Univ., Bozeman. Dept. of Microbi- 


For primary biblio hic entry see Field 2H. 
W87-04464 _ 


OF 

f ESTUARINE 

AND COASTAL SEAWATER BY X-RAY FLUO- 
RESCENCE SPECTROMETRY, 


Fas Univ. (J of Chemistry. 
‘ Solon aphis cot entry see Field 2L. 
we 04467 


QUIESCENT CONSOLIDATION OF PHOS- 
PHATIC WASTE CLAYS, 
poe Univ., Gainesville. Dept. of Civil Engi- 


tae bibliographic entry see Field SE. 
Rox pees 


CONTRIBUTION TO THE STUDY OF TEMPO- 
RAL VARIATIONS IN THE CHEMISTRY OF 
SPRING WATER IN KARSTIFIED CARBON- 
ATE ROCKS, 

and Water Resources Research 
Centre, 


Jeu’ Libli phic entry see Field 2F. 


UPLAND AFFORESTATION: INFLUENCES 

ee HYDROLOGY AND CHEMIS- 

tatine of Flee op or Ecology, Bangor (Wales). 
Research Station. 


For primary bibliographic entry see Field 4C. 


NITRATE LEACHING FROM A SMALL, UN- 
DERDRAINED, GRASSLAND, CLAY CATCH- 


Oxford Univ. (England). Soil Science Lab. 
pad yen bibliographic entry see Field 5B. 
87-04575 


U0O2(2+-)-HUMATE INTERACTIONS IN SOFT, 
ACID, HUMATE-RICH WA’ 


pop ot a East Lansing. Dept. of Fish- 
For pmary i bibliographic entry see Field 5B. 


COORDINATIVE INTERACTIONS BETWEEN 
SOIL SOLIDS AND WATER - AN AQUATIC 
CHEMIST’S POINT OF VIEW, 

Ecole Plytechnique Federale de Lausanne (Swit- 
zerland). Inst. for Resources and Water lution 
Contro! 

W. Stumm. 

Geoderma GEDMAB, Vol. ook 7. 1-4, p 19-30, 
September 1986. 7 fig, 1 tab, 29 


Descriptors: *Soil chemistry, *Water chemistry, 
a =. san *Ligand ang *Rate 
nat tonsion, Mineral, Mineral "pas solution, 


dissolution, 
Rocks, Rock weathering, Sedimen its, Metal corro- 
sion, Equations. 


Almost all the problems associated with under- 
standing the rate processes that control the compo- 
sition of our environment concern interfaces. 
Oxides, especially those of Si, Al, Fe, and Mn are 
abundant in the earth’s crust. The oxygen donor 
atoms present on the hydrous oxide surfaces tend 
to undergo protolysis and to form lexes with 
metal ions, and to become exc 


ae 


wing 

ies peamnee euls Savan Cramer's data) 
were vi ul 8 

W87-04584 


TISPECIES CATION 
DURING CONTINUOUS DISPLACEMENT OF 
ELECTROLYTE SOLUTIONS THROUGH 
SOIL COLUMNS, 
Florida Univ., Gainesville. Dept. of Soil Science 
For weleuee bibliographic entry see Field 5B. 


MODEL OF ION TRANSPORT THROUGH A 
FORESTED CATCHMENT AT LANGE 
Goettingen U: (German: FR). Abt. Boden- 
niv. A 
Waldernahrung. 


—_ ont bibliographic entry see Field 5B. 
W87-04588 


TRANSIENT MASS-TRANSPORT 
PRESENCE OF NON-LINEAR PHYSI 
CHEMICAL INTERACTION LAWS: PROGRES- 
SIVE MODELLING AND APPROPRIATE EX- 
PERIMENTAL PROCEDURES, 

Centre National de la Recherche Scienti 
Nancy (France). Lab. des Sciences du Genie 


mique. 
For primary bibliographic entry see Field 5B. 
W87-04589 


EVIDENCES FOR THE EXISTENCE OF A RE- 
TENTION PHENOMENON DURING THE MI- 
GRATION OF A MERCURIAL SOLUTION 
ben SATURATED POROUS 


Strasbourg-1 Univ. (France). Inst. de Mechanique 
des Fluides. 


For primary bibliographic entry see Field 5B. 
W87-04593 


INS, 
= and Education Administration, Beltsville, 


For primary bibliographic entry see Field 5B. 
W87-04596 


pi eg og noe Pay Ate Eee 
ae iniv. (Germany, t. Boden- 
Waldernahrung. 


Forn phat bibliographic entry see Field 5B. 
W87-04597 


EXPECTED SPECIATION OF DISSOLVED 
TRACE METALS IN_ GRAVITATIONAL 
WATER OF ACID SOIL PROFILES, 
ique Federale de Lausanne (Swit- 
. ie Rural. 
For primary bibliographic entry see Field 5B. 
W87-04598 


SORPTION KINETICS AND TRANSPORT OF 
PHOSPHATE IN SANDY SOIL, 

Agricultural Univ., Pry nee oo (Netherlands). 

Dept. of Soil Science and Geology 


WATER CYCLE—Field 2 
Chemical Processes—Group 2K 


For primary bibliographic entry see Field 5B. 
W87-04599 


NITROGEN CYCLE OF AN EAST COAST, U.K. 
SALTMARSH: II. NITROGEN FIXATION, NI- 
Ly DENITRIFICATION, TIDAL 


Essex Univ., Colchester (England). Dept. of Biol- 


ogy. 
For primary bibliographic entry see Field 2L. 
W87-04604 


ape at a OF PCB CONTAMINATED 


USING THE COMMON 
BARBEL, BARBUS BARBUS, 
Liege Univ. (Belgium). Lab. of Animal Morpholo- 
gy. 
For primary bibliographic entry see Field 5D. 
W87-04666 


KINETICS OF HYDROGEN PEROXIDE- 


SITE, 
Brookhaven National Lab., Upton, NY. Environ- 
mental Chemistry Div. 

For primary bibliographic entry see Field 2B. 
W87-04674 


RATE OF Magy SCAVENGING OF 
NITRATES ON CENTRAL LONG ISLAND, 
—_ Univ. of New York at Stony Brook. Dept. of 


echanical 
os primary bibliographic entry see Field 5B. 
W87-04678 


TRANSPORT OF OZONE BETWEEN BO! 

ARY LAYER AND CLOUD LAYER BY CUMU. 
LUS CLOUDS, 

National Oceanic and Atmospheric Administra- 
tion, Boulder, CO. Environmental Sciences Group. 
For primary bibliographic entry see Field 2B. 
W87-04679 


CHEMISTRY OF OH IN REMOTE CLOUDS 
AND ITS ROLE IN THE PRODUCTION OF 
FATE ACID AND PEROXYMONOSUL- 
Harvard Univ., Cambridge, MA. Center for Earth 
and Physics. 

For primary bibliographic entry see Field 5B. 
W87-04682 


SPECIATION, PHOTOSENSITIVITY, AND RE- 
ACTIONS OF TRANSITION METAL IONS IN 
ATMOSPHERIC DROPLETS, 

Bell Communications Research, Inc., Holmdel, NJ. 
For primary bibliographic entry see Field 2B. 
W87-04686 


CONDITIONS FOR MINIMUM ADSORPTION 
OF ZINC ON CONTAINER SURFACES, 
Al-Najah Univ., Nablus (Israel). 

For primary bibliographic entry see Field 5A. 
W87-04689 


MANGANESE _ BIOG Y IN A 
SMALL ADIRONDACK FORESTED LAKE WA- 
Geological Survey, Doraville, GA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
'W87-04754 

KINETICS OF ION EXCHANGE ON NATURAL 
SEDIMENTS, ; 
California Univ., Davis. Dept. of Chemical Engi- 


neering. 
For primary bibliographic entry see Field 2J. 
W87-04756 





Field 2—WATER CYCLE 
Group 2K—Chemical Processes 


DEGRADATION OF SPARTINA LEGNOCEL- 
LULOSE BY INDIVIDUAL AND D CUL- 
TURES OF SALT-MARSH FUNGI, 

aT Mason Univ., Fairfax, VAC Dept. of Biol- 


Por. bibliographic entry see Field 5C. 
Werousis 


aS pad bibliegraphic entry see Field 5B. 


KINETICS OF FORMALDEHYDE-S(V) 

ADDUCT FORMATION IN SLIGHTLY ACIDIC 

SOLUTION, 

California Inst. of Tech., Pasadena. W.M. Keck 

_ of Environmental Engineering Science. 
walean bibliographic entry see Field 5B. 


ECOLOGICAL INTERPRETATION OF THE 
CHEMISTRY OF MIRE WATERS FROM SE- 
SITES IN EASTERN CANAD. 


A, 
t. of Botan 
i Beleny 


Canadian Journal of he CIBOAW, Vol. 64, 
= 11, p 2576-2581, ee A 1986. 3 fig, 4 tab, 
26 ref. 


Descrij : “Water chemistry, 
*Water analysis, *Water samp 
ysis, Comparison studies, 

waters, Ions, Nutrients, Europe. 


Water samples (132) were collected from selected 
mires in eastern Canada. Sites chosen included 
ombrotrophic, transition, and minerotrophic mire 
in both maritime and continental areas in Nova 
Scotia, New Brunswick, and Quebec. Chemical 
analysis of the major ions found in mire waters 


*Mire water, 
*Chemical anal- 
Mires, Coastal 


levels in transition and —— 

wil 
indicates similar ionic conditions 
pan, aap vagina mama aaron sag be a 
imity to the sea and human disturbance. (Author’ 
abstract 


) 
W87-05061 


GENERATION OF GROUND-WATER AGE 
DISTRIBUTIONS, 
Nevada Univ. System, Reno. Water Resources 


Center. 
For primary bibliographic entry see Field 2F. 
W87-05067 


GEOCHEMICAL EVOLUTION OF WATERS 
AND SOIL anon ton DURING THEIR CON- 
CENTRATI IN CENTRAL TUNISIA (EVO- 

LUTION GEOCHIMIQUE DES we] ET DES 
SOLUTIONS INTERSTITIELLES AU COURS 
DE LEUR CONCENTRATION EN TUNISIE 


CENTRALE), f 

prc eecmmaieeild 
sia). 

A. Bahri, S. Amami, and T. Gallali. 

IN: eee  Seetuete eee 208 Gas 
ity, Proceedings of a Symposium Held During the 
XVIlith General ——- of the International 
Union of Geodesy and Geophysics, Hamburg, FR 
Germany, Angee, 1983. — Publication No. 
146. P 197-208, 6 fig, 2 tab, 9 ref. 


: *Geochemistry, *Soil water, *Surface 
water, *Tunisia, uilibrium, water, 
Streams, und water, prop- 


A geochemical study of the river system in central 
Tunisia was carried out on the basis of equilibrium 
relations between minerals and aqueous solutions 
in order to explain the soil solution species and the 


nature y Ay ese oui ep eye 
govern ological evolution of the Geloneed 
soils. It is shown that there is a relationship be- 
tween stream waters, underground waters and soil 
solution, which exists as a function of the concen- 
tration factor. This relationship is confirmed by the 
determination of the generalized residual alkalinity. 
During the concentration of the solutions the evo- 
lution of the chemical changes is not proportional 
to the concentration because of the precipitations 
her occur. Lge peewee pathway study will 
ip to check reduce soil damage risks. (See 
= W87-05110) (Author’s abstract) 
W87-05118 


GEOCHEMICAL PARAMETERS AS INDICA- 
TORS FOR GROUNDWATER FLOW, 

Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
For primary bibliographic entry see Field 2F. 
W87-05121 


2L. Estuaries 


NITROGEN FIXATION (C2H2 REDUCTION) 
IN A SALT MARSH: ITS RELATIONSHIP TO 
TEMPERATURE AND AN EVALUATION OF 
AN IN SITU CHAMBER TECHNIQUE, 

South Carolina Univ., Columbia. Belle W. Baruch 
Inst. for Marine Biology and Coastal Research. 
G. J. Whiting, and J. T. Morris. 

Soil Biology and Biochemistry SBIOAH, Vol. 18, 
No. 5, p 515-521, 1986. 7 fig, 22 ref. 


pe *Nitrogen fixation, *Salt marshes, 
*Nitrification, egy reduction, Cordgrass, 
Bacterial physiolo; Soil bacteria, Incubation, 
Seasonal variation, ents. 





A temper lied chamber for the in situ 
measurement of N fixation in a vegetated salt 
marsh is described. Rates of Acetylene Reduction 
—a (ARA) were linear during a 9 hr incuba- 
The chamber technique measures ARA 
within the top 2-4 om of the sediment column This 
depth of ——_ accounted for approximately 
60% of total ARA in the sediment column. 
Measurements of in situ ARA in the tall, medium, 
and short Spartina alterniflora salt marshes were 
positively correlated with seasonal temperature 
variations. About 70-80% of the seasonal variation 
in ARA was explained by the Arrhenius relation- 
ship, as follows: ARA (micromole C2H4/sq m/hr) 
= alpha raised to the (minus beta/T) power, 
where T is the ambient air temperatare (C) and 
alpha and beta are constants. Alpha in this model 
increased from 20.1 to 40.5, while beta increased 
from 17.5 to 20.7, along a transect from the tall to 
short S alterniflora communities. These differences 
suggest that there is spatial variability within the 
it marsh among the variables that affect N fixa- 


H. MILNE EDWARDS, 1837 (CRUSTACEA, DE- 
CAPODA, NATANTIA) IN THE Pa 4 


SPECIAL 
OCCURRENCE IN THE MAJOR 
Katholieke Univ. Nijmegen (Netherlands). Lab. of 
Aquatic Ecology. 

For primary bibliographic entry see Field 2H. 
W87-04408 


INFLUENCE OF SALINITY ON THE DISTRI- 
BUTION OF EGERIA DENSA IN THE VALDI- 
VIA RIVER BASIN, 
Pontificia Univ. Catolica de Chile, Temuco. 
E. il and C. Ramirez. 

hiv fuer Hydrobiologie AHYBA4, Vol. 107, 
No 4,p 311-519, October 1986. 5 fig, 3 tab, 15 ref. 


Descriptors: *Water pollution effects, *Salinity, 
*Plant growth, *Valdivia river basin, Biomass, 
Saline water, Photosynthesis, Roots, Chile, River 
basins. 


The influence of salinity on the distribution of 
Egeria densa in the Valdivia river basin was made. 
Measurements were taken of the biomass of this 
—_ from locations of differing salinity within 
e range of its distribution in the Valdivia river. 
In the laboratory, the growth and photosynthetic 
rates of shoots kept in different saline concentra- 
tions were recorded. It was found that Egeria 
densa tolerated salinities up to 5 g/l, which grow 
naturally in the river. In the laboratory, by con- 
trast, it prospered in concentrations up to around 8 
g/1. In concentrations up to around 1 g/] there was 
a clear stimulation of shoot growth; in greater 
concentrations a slight inhibition of photosynthesis, 
growth and adventitious root production was 
noted. (Author’s abstract) 
W87-04410 


NUTRIENT LIMITATION OF THE BOTTOM- 
ICE MICROALGAL BIOMASS (SOUTHEAST- 
ERN HUDSON BAY, CANADIAN ARCTIC), 
Centre de Recherche en Ecologie Marine et Aqua- 
culture, Nieul sur Mer (France). 

For primary bibliographic entry see Field 2C. 
'W87-04426 


METABOLISM OF REDUCED METHYLATED 
SULFUR COMPOUNDS IN ANAEROBIC SEDI- 
MENTS AND BY A PURE CULTURE OF AN 
ESTUARINE METHANOGEN 

State Univ. of New York at Stony Brook. Marine 
Sciences Research Center. 

R. P. Kiene, R. S. Oremland, A. Catena, L. G. 
Miller, and D. G. Capone. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 52, No. 5, p 1037-1045, Semen 
1986. 5 fig, 3 tab, 31 ref. NSF Grants OCE-84- 
17595, OCE-85-16604. 


Descriptors: ‘Metabolism,  *Biodegradation, 
*Sulfur compounds, *Anaerobic sediments, *Cul- 
tures, *Estuaries, *Methane bacteria, Sulfides, 
Sediments, Bacteria, Growth, Inhibition, Sub- 
strates. 


Methylated reduced sulfur compounds are thought 
to play an important role in the transfer of sulfur 
from aquatic and terrestrial ecosystems to the at- 
mosphere. However, microbial decomposition of 
these volatile compounds may decrease their out- 
ward flux. Addition of dimethylsulfide(DMS), 
dimethyldisulfide(DMDA), or methane 
thiol(MSH) to a diversity of anoxic aquatic sedi- 
ments (e.g., fresh water, estuarine, e/hyper- 
saline) stimulated methane production. The yield 
of methane recovered from DMS was often 52 to 
63%, although high concentrations of DMS (as 
well as MSH and DMDS) inhibited methanogene- 
sis in some types of sediments. Production of meth- 
ane from these reduced methylated sulfur com- 
pounds was blocked by 2-bromoethanesulfonic 
acid. Sulfate did not influence the metabolism of 
millimolar levels of DMS, DMDS, or MSH added 
to sediments. However, when DMS was added at 
2-microM levels as (14C)DMS, metabolism by 
sediments resulted in a 14CH4/14CO2 ratio of 
only 0.06. Addition of molybdate increased the 
ratio to 1.8, while 2-bromoethanesulfonic acid de- 
creased it to 0, but did not block 14CO2 produc- 
tion. These results indicate the methanogens and 
sulfate reducers compete for DMS when it is 
present at low concentrations; however, at high 
concentrations, DMS is a ‘noncompetitive’ sub- 
strate for methanogens. Metabolism of DMS by 
sediments resulted in the appearance of MSH as a 
transient intermediate. A pure culture of an obliga- 
tely methylotrophic estuarine methanogen was iso- 
lated which was capable of growth on DMS. Me- 
tabolism of DMS by the culture also resulted in the 
transient appearance of MSH, but the organism 
could grow on neither MSH nor DMDS. The 
culture metabolized (14C)-DMS to yield a 14CH4/ 
14CO2 ratio of 2.8. Reduced methylated sulfur 
compounds represent a new class of substrates for 
methanogens and may be potential precursors of 
methane in a variety of aquatic habitats. (Alexan- 
der-PTT) 

W87-04461 





MANGANESE ye 7r'e BY SPORES AND 
SPORE COATS OF A MARINE BACILLUS 
Leiden Rijksuniversiteit (Netherlands). 

For oe bibliographic entry see Field 2K. 
W87-04462 


MICROBIAL IRON REDUCTION BY ENRICH- 
MENT CULTURES ISOLATED FROM ESTUA- 
RINE SEDIMENTS, 

pn — Univ., Durham. Jackson Estuc- 


For pemary bibliographic entry see Field 2H. 


GEOCHEMICAL (CTERIZATION OF 
ESTU. 


CHARA 
SUSPENDED PARTICLES IN ARINE 
AND COASTAL SEAWATER _ X-RAY FLUO- 
SE eS ea 
‘okyo Univ. o! 
T. Akagi, and hi. 


Chemiany Letiers TAG, No. 7, p 1141-1144, 
July 1986. 3 fig, 11 ref. 


Descriptors: *Geochemistry, 
*Chemical analysis, *Seawater, 

*Coasts, *X-ray  enciniien *S 

*Water analysis, Fluorescence, Aluminum, Iron, 
Titanium, Heavy metals, Silicon, Calcium, Potassi- 
um, Copper, Zinc, Spectral analysis. 


The elemental compositions of suspended icles 
collected in Tokyo Bay and Tamagawa River Es- 
tuary were determined by x-ray fluorescence spec- 
trometry. ——— Pade Ti, and Fe in 
particles were fo to decrease more 
vapbdly than those of Si Ce, K, Cu, end Zn fron 
the estuarine to the bay areas. It is concluded that 
Tamagawa River water carries silicate minerals 
(rich in Si, K, and Ca) and clay minerals (rich in Si, 
Al, Ti, and Fe). These minerals are deposited on 
the sea floor during flow into the bay. The clay 
minerals may be more rapidly ited than the 
silicate minerals. Organic s particles, in- 
cluding microorganisms, become rich in the area 
peepee a= aware ae Mineral- 
rich suspended particles carried by the river water 
are covered with organic materials such as humic 
acid during the flow near the estuary. It is suggest- 
ed that biological activities should be taken into 
account in the elemental distributions of 
icles as well as dissolved forms in the estuary. 
Author’s abstract) 
87-04467 


PALMIET ESTUARY: A MODEL FOR WATER 
CIRCULATION USING SALINITY AND TEM- 
PERATURE OVER A 
TIDAL CYCLE, 

National Research Inst. for Oceanology, Stellen- 
bosch (South Africa). 

S. Talj . Eagle, and H. F.-K. O. Hennig. 
Water S. A. WASADV, Vol. 12, No. 3, p 119-126, 
July 1986. 10 fig, 1 tab, 30 ref. 


Descriptors: *Tidal currents, *Water analysis, *Es- 
tuaries, thematical models, *Tidal effects, 
*Tides, “Salinity, *Water —e *South 
Africa, *Palmiet Estuary, analysis, 
Humic acids, Sediment cores. 


Ser ent eg aan Se ae 
ebay toes) neap tidal cycle in mid-summer 
985) in the Palmiet Estuary, South 

Alice, To date no in depth chemical investigations 
have been done on the ‘black water’ systems in the 
South Western Cape. Measurements were taken at 
5 aaliees thie dee come cae San a 
At each station salinity, temperature, and pH were 
measured. Additional water samples were obtained 
by boat for measurement of nutrients, particulate 
matter, dissolved O2 and pH. Sediment cores were 
obtained 2s well. A model was com- 
from this data, which showed the estuary as 
ving two distinct layers, a fresher surface water 
layer overlaying a saline bottom layer. The fresher 
eg layer flowed high tide, continuously sea- 
wi During spring new saline water 
replaced the bottom water and the in-flow energy 
determined how far this new water protruded into 


Some! During the si uent nea) ~~ the 
§ the subsequent neap tide the 
amount ‘of wi water pm vioohery at the A sta- 
tions near the mouth. During each neap tidal cycle 
there was a net loss of bottom water which was 
replaced during the next spring high tide or by a 
storm at sea. (Airone-PTT) 
W87-04481 


SPATIAL AND SEASONAL DIFFERENCES IN 
THE FISH FAUNA IN THE SHALLOWS OF A 
LARGE AUSTRALIAN ESTUARY, 

Murdoch Univ. (Western Australia). School of En- 
vironmental and Life Science. 

N. a C. Potter, R. C. J. Lenanton, 


and N. = 
Marine Biology MBIOAJ, Vol. 92, No. 4, p 575- 
586, proof 1986. 5 fig, 6 tab, 36 ref. 


Descriptors: *Fish, *Estuaries, *Spatial aWistribu- 
tion, *Season variation, *Australia, ‘*Salinity, 
Rivers, Temperature effects. 


Whether the number of fish species and the density 
and biomass of fish are related to salinity were 
tested. Samples of fish were collected by ae 
seine in the large Peel-Harvey estuarine s' 
the wet and dry periods between August 1 979 and 
July 1981. Bt number of species, densi! 
mouth an moral increasing temperature 
salinity. Both classification and ordination distin- 
guished the faunal composition of the saline 
reaches of the the rivers 
Entrance Channel and ph tg A vee a gee 
tion also separated the fauna of the riverine group 
into wet- and dry- components, and divided 
— les taken in Entrance Channel from those 
basins. Differences between the faunal com- 
position of the Peel Inlet and its tributary rivers 
were related to differences in salinity regime. The 
riverine fauna was subjected to pathy wr more vari- 
able and lower minimum salinities. (Main-PTT) 
W87-04540 


PREDATION BY CALLINECTES Fe as 
THBUN) WITHIN SPARTINA AL’ 

FLORA (LOISEL) 

Dauphin Island Sea Lab., AL. 

D. L. West and, and A. H. Williams. 

— of Ex tal Marine Biology and Ecol- 
gy JEMBAM, Vol. 100, No. 1-3, 15-95, Sep- 

pA 1986. 9 fig, 5 tab, 26 ref. 


Descriptors: a *Food = *Marsh 
= *Blue crabs, *Alabama, Marshes, Snails, 
ivalves, Field tests, Tidal marshes. 


Predation by the blue crab, Callinectes sapidus, 
tertidal S par peneran Br yg ow Bad 
. Species 


ata, and Geukensia demissa. Short-term field exper- 
iment involving the use of predator inclusion 
cages, in which the relative abundances of all prey 
species and the density of macrophyte — 
were manipulated, indicated that mean 
differed significantly among species. ange Fg crabs 
exhibited a preference for Littorina, and 
Fundulus but not for Geukensia. Blue crabs select- 
ed interm snails and large fish while not 
exhibiting a size preference for infaunal bivalves. 
In the marsh, mean tage of the Littorina 
population within the the 14-18 mm size class exhibited 
an increased mortality as compared to two other 
pare ber eng which was negatively correlated with 
it. Geukensia size class — 
tatiene ak li 


the tidal height gradient It was 
linectes utilized p: species differen tally. ‘The 


prey is hypo! 
See Obelies ay = sous af Ox exddrvaaad 
a these prey. (Main-PTT) 


PRODUCTION OF NHM+) B 
CRANGON CRANGON L. IN 


'Y THE SHRIMP 
TWO SLOPING 


WATER CYCLE—Field 2 
Estuaries—Group 2L 


BED ECOSYSTEMS. EXPERIMENTAL AP- 
PROACH AND STUDY OF THE INFLUENCE 
OF SEDIMENT ON THE EXCRETION RATE 
(PRODUCTION D’NH4{+) PAR LA CREVETTE 
CRANGON CRANGON L. DANS DEUX ECO- 
SYSTEMES COTIERS. APPROCHE EXPERI- 
MENTALE ET ETUDE DE L’INFLUENCE DU 
SEDIMENT SUR LE TAUX D’EXCRETION), 
Centre d’Etudes d’Oceanographie et de Biologie 
Marine, Roscoff (France). 

For primary bibliographic entry see Field 2H. 
W87-04544 


EFFECTS OF PREDATION BY THE 
JUS HETER 


Delaware Univ., eR So of Biology. 
A.A. Joyce, and S. B. Weisberg. 
Journal of Experimental Marine Biology and Ecol- 

ogy JEMBAM, Vol. 100, No. 1-3, 395-306, Sep- 
tember 1986. 4 fig, 1 tab, 29 ref. NOAA Sea Grant 
NA80AA-D-00106. 


page *Population density, *Estuaries, *Pre- 
*Mummichog, *Salt marshes, *Snails, 
Sous Creek, Killifish, Coastal Coastal waters, Grasses. 


Enclosure and exclosure experiments were con- 
a cts baad 
predation by killi Fundulus heteroclitus, affects 
the abundance and size distribution of the salt 
marsh snail, Melampus bidentatus. Enclosures 
were stocked with Fundulus at densities of one- 
half normal, normal, twice normal, and four times 
normal density. Fish exclusion were also 
built. In both years of the study, mean densi! 
of snails increased significantly in pens where 
were excluded or their densi one Be per 
Spon coming sighes an density of 
deny ab ated ee 
size 


California Univ., Davis. Dept. of Wildlife and 
Fisheries Biology. 

R. M. Yoshiyama, C. Sassaman, and R. N. Lea. 
Environmental Biology of Fishes EBFID3, Vol. 
17, No. 1, p 23-40, September 1986. 10 tab, 28 ref. 


Descriptors: *Species composition, *S; 
sity, *Spatial — *Tem variation, 
*Fish, ‘oo ae ag *British Columbia, 
Cottids, —— Tidepools, 
Soneuee Comparison studies 


Data from experimental and published collections 
of intertidal and shallow littoral fishes of the North 
American Pacific Coast with respect to fharsy 20 ral 
and spatial trends in species ——a 

nance were examined. Samp! Is usual- 
a done by applying qui q a 

lone was done in 4 ye em 

and peat intertial collections made five and coven 
years apart, respectively, for two California local- 
ities; intertidal collections from twelve localities in 
California, Oregon, and British Columbia; and in- 
tertidal versus subtidal collections at one California 


diver- 





Field 2—WATER CYCLE 
Group 2L—Estuaries 


locality were com . Temporal comparisons 
indicted substanti lower abundance of the 
cottid antun at two California local- 
ities during 1984. ag n comparisons in- 
dicted general similarity in and pois 
with cottids predominating. Stichacids — 
occurred at high densities in 


FISH COMMUNITY STRUCTURE RESPONSE 
TO MAJOR HABITAT CHANGES WITHIN 
THE LITTORAL ZONE OF AN ESTUARINE 
COASTAL LAKE, 
Rhodes Univ., Grahamstown (South Africa). Inst. 
For pein 1 Field 2H. 

entry see 
Weronsso 


gg OF CD, PB AND CU BE- 
TWEEN THE DISSOLVED AND PARTICU- 
LATE PHASE IN THE EASTERN SCHELDT 
AND WESTERN ESTUARY, 
Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
a F.R.). Inst. fuer Heisse Chemie. 

nF pr bibliographic entry see Field 5B. 


PLUTONIUM AND AMERICIUM IN ARCTIC 
WATERS, THE NORTH SEA AND SCOTTISH 
AND IRISH COASTAL ZO! 

Lund Univ. (Sweden). Dept. of Radiation Physics. 
For primary bibliographic entry see Field SB. 
W87-04578 


EPIDERMAL TUMORS IN MICROSTOMUS 
PACIFICUS (PLEURONECTIDAE) COLLECT- 
ED NEAR A MUNICIPAL WASTEWATER 
OUTFALL IN THE COASTAL WATERS OFF 
LOS ANGELES (1971-1983), 

Southern California Coastal Water Research 
Project Authority, Long Beach. 

For primary bibliographic entry see Field 5C. 
W87-04601 


NICHE CHARACTERIZATION OF DOMI- 
NANT ESTUARINE BENTHIC SPECIES, 

State Univ. of New York Coll. at Oswego. Re- 
search Center. 

R. W. Flint, and R. D. Kalke. 

Estuarine, Coastal and Shelf Science ECSSD3, 
M 22, No. 6, p 657-674, June 1986. 5 fig, 4 tab, 57 


: *Niches, *Estuaries, *Benthos, *Spe- 
cies diversity, *Sediments, *Macroinvertebrates, 
*Distribution, Ecology, Behavior, Corpus Christi 
Bay, Texas, Phytoplankton, Productivity, Popula- 
tion density, Food chains, Habitats. 


The term niche has been used in a variety of ways 
we ecologists intrigued with habitat and life history 

differences of closely related In some in- 
stances the niche has been viewed in distributional 
units, stressing a spatial concept. Benthic macroin- 
faunal species in a south Texas esturarine environ- 
ment were studied over a 2.5 year period to char- 
acterize their distributions and ecology. Peo 13 
dominant taxa chosen for investigation exhibited 
distinct habitat usage differences as judged both by 
the use of discriminant analysis and the differentia- 
tion of behavioral characteristics. Species coexist- 
ence in the estearine benthic commmnity of Corpus 
Christi Bay was examined with respect to resource 


ee 
Jtilization of these resources by the dominant taxa 


in certain 
varying organic cmuat, (2) pres- 


ence in estuarine re; be er characterized by different 
ee, productivity rates, (3) different pe- 
riods of annual occurrence, and (4) occurrence in 
different sediment microhabitats characterized by 
varying sediment depth and relation to depth of 
oxygenated sediments. Suj posed upon differ- 
ences in habitat usage of oe were behav- 
ioral traits, such as feeding differences, which fur- 
ther discriminated how benthic species obtained 
resources. Based upon species occurrence in a cer- 
tain characteristic environment, the authors specu- 
lated on the structural division of the benthic habi- 

tat by various taxa often classified as common 
members of the same species’ assemblages in the 
past. Although other investigators have demon- 
strated interactions among co-occurring benthic 
infaunal species, the information presented here 
illustrated how these species could minimize inter- 
actions in order to maintain their populations. (Al- 
exander-PTT) 

W87-04603 


NITROGEN CYCLE OF AN EAST COAST, U.K. 
SALTMARSH: II. NITROGEN FIXATION, NI- 
TRIFICATION, DENITRIFICATION, TIDAL 
EXCHANG! 


E, 
= Univ., Colchester (England). Dept. of Biol- 


3 A. A. Aziz, and D. B. Nedw 

Estuarine, Coastal and Shelf Dacii ECSSD3, 
b 22, No. 6, p 689-704, June 1986. 3 fig, 9 tab, 29 
ref. 


Descriptors: *Nitrogen cycle, *Nitrogen fixation, 
*Saltmarshes, ‘Nitrification, | *Denitrification, 
*Tides, *Cyanobacteria, Sediments, Ammonium, 
Nitrates, Detritus, Colne Point, Estuaries, Particu- 
late matter, Bacteria, Recycling. 


Saltmarshes were originally suggested to be major 
exporters of carbon and nitrogen to associated 
estuarine and coastal marine ecosystems, although 
subsequent work now indicates that net — or 
import varies widely from marsh to marsh. Meas- 
urements of nitrogen fixation (acetylene reduction) 
showed greatest rates in the saltmarsh pans with a 
benthic layer of cyanobacteria present. The small- 
est amount of nitrogen fixation occurred on the 
marsh surface where a Puccinellia maritima/Hali- 
mione portulacoides plant association shaded the 
underlying sediment. Phototrophic nitrogen fixa- 
tion was always greater than dark, ro 
bacterial fixation. Only a small proportion o! 
total amount of ammonium, w wah was formed 
during detrital breakdown, was nitrified to nitrate. 
Although there is a high capacity for bacteria 
nitrate reduction in these sediments, the process is 
limited by low nitrate availability and most nitrate 
upon reduction is converted to ammonium rather 
than being denitrified to gaseous products. Denitri- 
fication does not, therefore, result in any great loss 
of — from the saltmarsh. There was little net 
rt or export of nitrogen on an annual basis, 
alt ough nitrate and organic-N in small particulate 
material was removed from tidal water by the 
marsh, and there was net annual export of ammoni- 
um, dissolved organic-N and organic-N in lar “ 
particulate material. Losses of nitrogen by 
small net tidal export and by denitrification vam 
approximately re le by nitrogen fixation. It 
was concluded that the sheme cycle of the Colne 
Point saltmarsh was balanced on an annual basis, 
with most nitrogen being recycled within the 
marsh. The saltmarsh did not apparently act as a 
net source of nitrogen for the adjacent estuary, 
although it may act as an important processor of 
nitrogen, removing some forms of nitrogen such as 
nitrate from tidal water while exporting other 
forms of nitrogen such as dissolved organic-N. 
(Alexander-PTT) 
'W87-04604 





OCCURRENCE AND RECRUITMENT OF FISH 
LARVAE IN A NORTHERN NEW ZEALAND 
ESTUARY, 

Auckland Univ. (New Zealand). Dept. of Zoolo- 


5. S. mgr 

Coastal and Shelf Science ECSSD3, 
ke 22, No. 6, p 705-717, June 1986. 4 fig, 2 tab, 32 
ref. 


Descriptors: *Recruitment, *Fish larvae, *Larvae, 
*Tidal effects, *Population density, *Estuaries, 
*Harbors, *Tidal currents, Spawning, Settling, 
Flounder, Fish, u Harbor, Ebb tides, 
Frequency distribution. 


The importance of estuaries and sheltered inshore 
areas in the life histories of fish is well established. 
In particular, these areas have been shown to serve 
as nurseries for young fish. Unless the fish enter as 
juveniles, the use of such nursery habitats requires 
that the larvae spawned outside are recruited in, 
those spawned inside, that they 
avoid being flushed out with the tide. The occur- 
rence of fish larvae and the effect of diel and tidal 
variation on catches was studied at about biweekly 
intervals for a year in ago Harbor, a 
well mixed northern New Zealand estuary. Larvae 
from 31 taxa were identified. The annual pattern of 
larval occurrence was typical for fish in temperate 
waters, with a major = of abundance in early 
summer. For six taxa, larval densities were signifi- 
cantly greater in night-time than in daytime 
catches, and analysis of length-frequency distribu- 
tion suggested that for two species this was due to 
daytime net avoidance. No significant differences 
were found between the densities of larvae caught 
on flood and ebb tides, but See length- 
frequency distributions were si t for two 
species. Recently hatched larvae of an unidentified 
goby were found leaving the harbor, where they 
were probably spawned, while older larvae of this 
species appeared to be recruiting back in. Larvae 
of the flounder Rhombosolea plebeia were also 
apparently recruiting into the harbor. In the ab- 
sence of a two-layered circulation pattern larvae 
relied upon tidal transport for recruitment, and 
probably ensured their retention by rapidly settling 
to the bottom. (Alexander-PTT) 
W87-04605 


SEA-LEVEL FLUCTUATIONS IN A COASTAL 
LAGOON, 

Delaware Univ., Newark. Coll. of Marine Studies. 
K. C. Wong. 

Estuarine, Coastal and Shelf Science ECSSD3, 
Vol. 22, No. 6, p 739-752, June 1986. 7 fig, 3 tab, 16 
ref. New York Sea Grant Inst. Contract 04-7-158- 


Descriptors: *Sea level fluctuations, *Coastal la- 
goons, *Lagoons, *Tidal amplitude, *Bays, *Coast- 
al waters, *Inlets, Great South Bay, Long Island, 
Harmonic analysis, Water level fluctuations. 


Great South Bay is the largest of a series of inter- 
connecting, shallow coastal lagoons on the south 
shore of Long Island, New York. The Bay is 
approximately 40 km in length (with major axis 
oriented roughly along the east-west direction) and 
its width varies from 2.5 km to 8 km. It covers a 
surface area of about 235 sq km and the average 
MLW depth is approximately 1.3 m. Sea-level 
observations made during December, 1979, at six 
stations in Great South Bay reveal that there were 
significant subtidal fluctuations in addition to the 
tidal oscillations. Harmonic analysis of the tidal 
oscillations of sea level indicates that M sub 2 is the 
dominant tidal constituent. The M sub 2 amplitude, 
however, suffered a more than 50% reduction in 
the interior of the Bay due largely to the narrow 
inlet. The subtidal sea level fluctuations within the 
Bay were forced primarily by the low-frequency 
fluctuations of the adjacent shelf water. The active 
subtidal exchange induced by this Bay-shelf cou- 
pling appeared to have suffered only minor attenu- 
ation within the Bay. As a uence, the vari- 
ance associated with subtidal sea level fluctuations 
was greater than that associated with the tidal 
oscillations over most of Great South Bay. (Alex- 
ander-PTT) 

'W87-04606 


STUDIES ON THE POPULATION ECOLOGY 
od UPOGEBIA DELTAURA (LEACH) (CRUS- 


'ACEA, THALASSINIDEA), 
Kristenebergs Marinbiologiska Station, Fiskebacks- 
kil (Swed =m 

B. Tunberg. 

Estuarine, d Shelf Science ECSSD3, 
Vol. 22, No. 6, p 753-765, June 1986. 9 fig, 2 tab, 26 





ref. 


Descriptors: 
*Seasonal variation, *Sediments, 
*Sweden, Archipelagos, Eggs, Molting. 


In the sea, a large exchange of energy and dis- 
solved substances takes place between the bottom 
substrate and the water mass. The extent of this 
exchange is, among other things, dependent on the 
sediment surface, water movements over this sur- 
face, the thickness of the oxidized layer, and also 
the degree of bioturbation. Upogebia usually con- 
struct deep, extensive burrows in the bottom sub- 
strate. Usedin deltaura was collected quantita- 
tively and qualitatively between June 1980 and 
August 1982 from a level, sandy bottom at a 12 m 
depth in the archipelago of Lysekil (on Gullmarsf- 
jorden) about 70 km north of Goteborg, in western 
Sweden. A total of 347 individuals were obtained. 
The deepest burrows reached a depth of more than 
65 cm into the substrate. During the cold season, 
U. deltaura was situated much deeper in the sub- 
strate than it was during the summer, probably as a 
result of ‘hibernation’. The average density was 5.0 
individuals/0.1 sq m, and the maximum of 10 speci- 
mens was found in one 0.1 sq m sample. Out of the 
341 individuals identifiable as to sex, 186 (54.6%) 
were females and 155 (45.4%) were males. Berried 
females were found between May and August, and 
the average number of eggs carried was 4757. 
Ecdysis took place between May and August; most 
females moulted in the middle of June and most 
males about one month later, in mid July. The 
chelipeds of large males were proportionally 
bigger than were those of large females. Maximum 
total body length of the females was 65.7 mm, and 
that of the males was 65.3 mm. (Alexander-PTT) 
'W87-04607 


*Population density, —- 
pog 


eee ae AND NATURE OF — 
MATTER IN RECENT SEDIMENTS O 
NOKOUE, BENIN (WEST AFRICA), 

Perpignan Univ. (France). Lab. of Marine Sedi- 
mentalogy and Geochemistry. 

F. Gadel, and H. Texier. 

Estuarine, Coastal and Shelf Science ECSSD3, 
Mi 22, No. 6, p 767-784, June 1986. 8 fig, 3 tab, 36 
rel. 


Descriptors: *Sediments, *Lake Nokoue, *Organic 
matter, *Limnology, *Lagoons, *Sedimentation, 
Distribution, Hydrology, Algae, Humic acids, Ac- 
cumulation, Degradation, Cotonou outlet, Benin, 
Oueme River, So River. 


Coastal lagoons are intermediate areas between 
terrestrial and marine environments. They are eu- 
trophic zones of considerable economic impor- 
tance, mainly for aquaculture. The functional cou- 
pling b these ecc may comprise 
physical energy input, flow of dissolved nutrients 
and living or dead re ay sme organic matter. 
Marine and terres influences make these la- 
— areas of high potential productivity and 
igh ple carbon levels. The distribution and 
nature of organic matter clearly identify the princi- 
a sectors of the lagoon which vary according to 
ydrological and sedimentological conditions. The 
central area frequently includes coarse ancient flu- 
viatile sediments. The rare organic matter there 
-_ aliphatic and nitrogenous characters which 
y be derived from both the origin of organic 
pres tn (algae and meiofauna) and the level of 
oxygenation prevailing during deposition. In the 
southern sector, highly oxygenated conditions re- 
sulting from sea currents generated by the Co- 
tonou outlet could cause the elimination of labile 
compounds, and hence be responsible for the high 
degradation state of organic matter. In the western 
sector, still water conditions allow fine sediments 
to be deposited. This frequently leads to the accu- 
mulation of organic matter showing such — 
conditions that they allow the integration of 
phur in humic compounds and a decrease of their 
solubility. In the northern area, the contribution of 
terrestrial material supplied by the Oueme and So 
rivers is clearly indicated by the low average per- 
centages of hydrolyzable fraction, C/N ratios 
ranging between 9 and 15, while H/C and N/C 
ratios are low in humic acids. (Alexander-PTT) 
W87-04608 





CLIMATIC MODEL OF RUNOFF-DRIVEN 
COASTAL CIRCULATION, 
British Columbia Univ., Vancouver. Dept. of 
Oceanography. 
= H. hank momar W. J. Emery, and T. Nicol. 

Coastal and Shelf Science ECSSD3, 
Vol 33 23, “No. 1, p 59-79, July 1986. 10 fig, 19 ref. 


Descriptors: *Mathematical models, *Runoff, 
*Tidal currents, *Climates, *Salinity, *Coastal 
waters, Wave =m tion, British Columbia, En- 
trainment, Ou riolis force, Friction. 


In many coastal regions the freshwater runoff from 
rivers and streams has a very pronounced effect on 
water property distributions, the resultant density 
structure and the large-scale circulation. 
Discharge sources vary in nature from large river 
outflows, such as the Nile, the Amazon, the Co- 
lumbia or the St. Lawrence rivers to more widely 
distributed sources consisting of a collection of 
small coastal streams, as found along the coasts of 
Norway, the eastern U.S.A., Alaska and British 
Columbia. While large rivers have by far the most 
dramatic local influence on the coastal ocean, the 
aggregate effect of runoff spread over a larger 
region may be significant in d 

the nearshore salinity distribution and its associated 
circulation. A simplified two-layer model is devel- 
oped to examine long-term effects of freshwater 
runoff on coastal circulation, with particular em- 
— on the coast of British Columbia, Canada. 

e model handles punctual as well as distributed 
sources in a parabolic formulation free of any wave 
propagation, where entrainment, Coriolis force 
and interfacial friction determine the solution of 
the properties of the upper layer. Solutions are 
discussed for a steady coastal flow fed by a uni- 
form runoff distribution and for outflow from a 
a source. (Alexander-PTT) 

'87-04609 


SUSPENDED SEDIMENT BALANCE IN 
CHANGJIANG ESTUARY, 
National Bureau of Oceanography, Hangzhau 
China). Second Inst. of Oceanography. 

. Jilan, and W. Kan; 
Estuarine, Coastal and Shelf Science — 
Vol. 23, ‘No. 1, p 81-98, July 1986. 16 fig, 2 tab, 7 
ref, append. 


Descriptors: *Suspended sediments, *Estuaries, 
*Sediment budget, *Tidal currents, *Sediment 
transport, *Changjiang estuary, *Coastal waters, 
China, Spatial distribution, Dispersion, Turbidity, 
Waterways. 


The Changjiang Estuary is located on a mesotidal 
coast and it is a partially mixed estuary. The estu- 
ary is wide and shallow, and there are four distri- 
butaries separated by ‘islands and shoals. The 
Changjiang river discharges 4.86 x 10 to the 8th 
a tons of suspended sediment annually, the 

urth largest in world. Attempts have been made 
to understand qualitatively the transport of sus- 
pended sediment in this estuary. Circulation and 
balance of suspended sediment in Changjiang estu- 
ary were analyzed. Strong interaction between dif- 
ferent waterways and the fact that they are wide 
and shallow both contributed to the great spatial 
and temporal variability in circulation and sus- 
pended sediment transport. Using a flux decompo- 
sition formula with the relative depth as the verti- 
cal coordinate, it was shown that although tidal 
dispersion was the main dispersion mechanism in 
the turbidity maximum zone, dispersions due to 
circulation effects were also important. (Alexan- 


-PTT) 
W87-04610 


SEASONAL PATTERNS OF GROWTH AND 
COMPOSITION OF PHYTOPLANKTON IN 
oe LOWER CHESAPEAKE BAY AND VICIN- 


Old Dominion Univ., Norfolk, VA. Dept. of Bio- 
oe Sciences. 

H. G. Marshall, and R. Lacoutur 
Estuarine, and Shelf '§ Selenee ECSSD3, 
Vol. 23, No. 1, p 115-130, July 1986. 5 fig, 21 ref. 


Descriptors: *Seasonal variation, *Phytoplankton, 
*Growth rates, *Species composition, *Coastal 
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WATER CYCLE—Field 2 


Estuaries—Group 2L 


waters, *Chesapeake Bay, *Succession, Bays, Nan- 
oplankton, Cyanobacteria, Aquatic life. 


Bn earliest comprehensive study of Chesapeake 
ae listed 83 diatoms, and 8 dino- 
pond tes, plus zooplankters. Two annual maxima 
that occurred during spring and fall were noted. A 
twenty-three month study of lower Chesapeake 
Bay phytoplankton was made from February 1982 
to December 1983. The major seasonal gro 
periods were dominated by a diatomaceous > Som 
and a ee — composed 
mainly of cyanobacteria, chlorophytes and other 
cells < 5 micron in size. There was a pattern of 
multiple pulses throughout the year. However, the 
trend for maximum development occurred during 
the beg sy and fall periods. The dominant 
diatoms were Skeletonema costatum, Leptocylin- 
drus danicus, and Asterionella jalis. Seasonal 
comparisons were made to earlier phytoplankton 
composition studies in the Bay. Over the past ~~ 
years there has been a change in P nm 
assemblages and concentrations in the Bay. Skele- 
tonema costatum has remained a dominant ies, 
but a more abundant and broader base of small 
sized, chain-forming diatoms have become estab- 
lished. In addition, high concentrations of the pico- 
nanoplankton, chrysophyceans and cryptophy- 
ceans were abundant. (Alexander-PTT) 
W87-04611 


SPATIAL AND TEMPORAL VARIATIONS IN 
A COMMUNITY OF NEKTOBENTHIC INVER- 
TEBRATES FROM MORETON BAY, QUEENS- 


LAND, 

Australian Museum, Sydney. 

A. R. Jones. 

Estuarine, Coastal and Shelf Science ECSSD3, 
Mes 23, No. 1, p 131-146, July 1986. 9 fig, 5 tab, 37 
ref. 


Descriptors: *Spatial distribution, *Seasonal varia- 
tion, *Tem —— variation, *Populations, *Bays, 
*Nektobenthic invertebrates, *Invertebrates, Diur- 
nal distribution, Crustaceans, Coastal waters, Aus- 
tralia, Moreton Bay, Sediments, Predation, Salini- 
ty, Population dynamics. 


Those large marine invertebrates that are active at 
or just above the sediment surface form an impor- 
tant community whose abundance can be very 
high. These invertebrates include portunid, pen- 
aeid, carid, scyllarid and stomatopod crustaceans 

id cephalopod mollusks and have been termed 
nektobenthos. Temporal and/or spatial community 

tterns of nektobenthos or the smaller epibenthos 
oo been examined in the Gulf of Mexico but 
little studied elsewhere. The temporal and spatial 
patterns in community composition, number of 
species and number of individuals were described 
and related to abiotic factors. During warmer 
months, nocturnal periods had more species and 
individuals than diurnal periods and changed com- 
munity composition. Burrowing in the sediment 
during daytime caused these changes and probably 
serves to reduce both predation and energy ex- 
penditure. Diel differences were reduced or absent 
in winter when the community was depauperate. 
Monthly patterns were highly positively correlated 
with temperature but not with salinity. These pat- 
terns were affected by summer migrations of juve- 
niles from very shallow nursery areas. The deepest 
site varied least over time and was also the most 
individualistic in community composition. Num- 
bers of species and individuals were both positively 
correlated with distance offshore and depth during 
most months. These factors probably reflect rela- 
tive marine influence and environmental stability. 
The dynamic nature of the community is illustrat- 
ed by the fact that interaction terms in factorial 
anovas were always significant and thus no spatial 
or temporal pattern was consistent. (Alexander- 


PTT) 
W87-04612 


POLYCHLORINATED BIPHENYL RESIDUES 


ent of Fisheries and Oceans, 
Fisheries Research Branch. 





Field 2—WATER CYCLE 


Group 2L—Estuaries 
~~ 5 i bibliographic entry see Field SB. 


EXTRA INTESTINAL NON-CHOLERA VIBRIO 

INFECTIONS IN NOVA 

a — Hospital, Halifax (Nova Scotia). 
Clinical Microbiology 


Pot pray bibliographic ad see Field SC. 


TIDE-INDUCED LAGRANGIAN RESIDUAL 


It is more relevant to use a on sae 

velocity than an Eulerian mean velocity to deter- 

mine the movements of water masses in tidal estu- 

aries and coastal embayments. Under weakly non- 
re 

ee S a label 

+ ae ed exeemien, 


approximation, the 
is the ratio of the net 
water mass in one tidal cy 


order residual is the sum of the Euler- 
adil dean ont is Een oa te be 
jan residual drift velocity or the second-order 
residual current has been shown to be 


erties o! Lagrangian 
W87-04753) (Rochester-PTT) 
W87-04752 


TIDE-INDUCED LAGRANGIAN RESIDUAL 


IN SOUTH SAN FRANCISCO BAY, 


IRNIA, 
Coll. of mors gt poms. 
Ss. Sana T. Cheng, and P. WRERAQ, V. 


‘ater Resources Research 
Nol 12, p 1635-1646, November 1986. 3 fig, Ev be 
append. 


Dispersion, Transport, Boundary layers, Solutes. 


A new formulation of an intertidal conservation 
sity nolcr ta cry the ran Ina 
tidal estuary, the resultant interti- 


ect dispersion in a form of 
tensor. The convective velocity in the 


resultant is the first-order 


i Je pace layer is given. The 
present treatment of intertidal transport processes 
ee ae eee ————— 


dromic system and by a numerical 
South San Francisco Bay, California. we panes 


formulation reveals that the mechanism for long- 
term transport of solutes is mainly convection due 
to the Lagrangian residual current in the interior of 
a tidal estuary. This result also points out the 
weakness of in the tidal dispersion formulation, and 
explains the large variability of the observed values 
for tidal dispersion coefficients. (See also W87- 
04752) (Rochester-PTT) 

W87-04753 


CHEMICAL CONTROLS ON ECOLOGY IN A 
COASTAL WETLAND, 

Pennsylvania State Univ., University Park. Dept. 
of Geosciences. 

W. H. Casey, A. Guber, C. Bursey, and C. R. 
Olsen. 


Eos EOSTA, Vol. 67, No. 45, p 1305, 1310, No- 
vember 11, 1986. 7 fig, 25 ref. 


Descriptors: *Radioisotopes, *Saline soils, *Sedi- 
ments, *Fallout, *Salt marshes, *Plant growth, 
Desiccation, Transpiration, ay ery Palus cri- 
sium site, Chincoteague Bay, Virginia, Seasonal 
variation. 
The relation of seasonal cycles of desiccation and 
plant growth to the rt of natural and fallout 
radionuclides was studied at the Palus Crisium site 
— Bay, Virginia). Seasonal cycles in- 
uence many important aspects of sediment chem- 
istry at the Palus Crisium site. Pore water profiles 
are controlled by the composition of waters on the 
marsh surface, which vary throughout the year by 
evaporation and by plant transpiration. Because 
transpiration removes much water from the sedi- 
ment, the seasonal variations in pore fluid 7 
are related to the metabolic activity of the 
grasses. These processes result in salinity profiles 
that vary Guoechent the — and result in hyper- 
saline conditions near the sediment surface in 
summer. These seasonal cycles indirectly affect the 
movement of trace radionuclides in marsh sedi- 
ment. Foliage preferentially traps wet and dry 
deposition from the atmosphere; thus portions of 
the marsh with rich foliage have a larger inventory 
of on germenag | derived nuclides than poorly 
veg areas. The chemistry of pore fluids in 
marsh sediment also affects the transport of nu- 
a. Hypersalinity and low pH of marsh sedi- 
ments causes some nuclides to desorb from parti- 
cles and thus become from the marsh 
sediment as solutes. All of these processes cause 
heterogeneous lateral and vertical distributions of 
atmospherically derived nuclides and other trace 
ny (Rochester-PTT) 


Y OF D 


AN ESTUARINE EN- 
INMENT, 
in hy Univ., Cambridge. Horn Point Environ- 
R. R. Twilley, G. Ejdung, P. Romare, and W. M. 


OIKSAA, Vol. 47, No. 2, p 190-198, 
1986. 5 fig, 1 tab, 57 ref. EPA Grant R 


Descriptors: *Aquatic plants, *Decomposition, 
sOxygen requirements, *Nutrient requirements, 
Men alin environment, Phytoplankton, — Algae, 
Plant tissues, nag og Phosphorus, Leaching. 


tember 
932-1. 


The rates of decomposition and nutrient regenera- 
tion were compared among six aquatic plants rep- 
resenting examples from phytoplankton, macroal- 
gae, submersed vascular 

grasses. The plants were obtained from the Chop- 
tank River, Maryland, except for phytoplankton, 
and were placed in mesh bags and incubated in 
aquaria with ambient water for 93 days under dark, 
aerated, temperature controlled conditions. De- 
composition rates based on both decrease in origi- 
nal mass and associated oxygen consumption were 
determined. The rates were directly proportional 
to the initial nitrogen content of the plant tissues. 
Nitrogen content of all plant tissues increased 
during decomposition, but reductions of carbon to 
nitrogen ratios were only observed for those plants 


with an initial carbon to nitrogen ratio greater than 
20. Nitrogen to —— ratios generally in- 
creased due to a much higher leac’ for phos- 
phorus as compared with nitrogen. The leached 
phosphorus was equally distributed between dis- 
pore —— and organic forms. Generally, the 
f phosphorus and nitrogen leaching 
peg was aes ted to respective initial plant nutri- 
ent —— nor to eal cog — 
integrity. Total nitrogen phosphorus dissolved in 
the water column plus that in the plant material 
remaining in the mesh bags at the end of the 
pn pct accounted for 7 to 48% of their origi- 
respective quantities for submersed macro- 
phytes compared with 82-94% for Spartina. (Au- 
thor’s abstract) 
W87-04833 


IMPLICATIONS OF SEDIMENTOLOGICAL 
AND HYDROLOGICAL PROCESSES ON THE 
DISTRIBUTION OF RADIONUCLIDES: THE 
EXAMPLE OF A SALT MARSH NEAR 
VENGLASS, CUMB! 

Institute of Oceanographic Sciences, Taunton 


(England). 
For I oni bibliographic entry see Field 5B. 
W87-04873 


STATISTICAL ANALYSIS OF ESTUARINE 
PROFILES: Ill. APPLICATION TO NITRATE, 
NITRITE AND AMMONIUM IN THE TAMAR 
ESTUARY, 

Marine Biological Association of the United King- 
dom, Plymouth id). 

For — bibliographic entry see Field SB. 
W87-04874 


POINT-SOURCE INPUTS OF PETROLEUM 
— INTO THE NIGER DELTA, NI- 
Rivers State Univ. of Science and Technology, 
Port Harcourt (Nigeria). Inst. of Pollution Studies. 
For primary bibliographic entry see Field 5B. 
'W87-04881 


AMMONIFICATION’S ACTIVITY 


BAHIA DE CADIZ (SO DE ESPANA)), 

Instituto de Ciencias Marinas, Andalucia (Spain). 
For primary bibliographic entry see Field 5B. 
W87-04915 


ESTUARINE AREAS OF PERNAMBUCO 

(AREAS ESTUARINAS DE PERNAMBUCO), 

Coan Dep hy soe de Pernambuco, Recife 
razil). Dept. de Oceano; 

e A. Coelho, and M. F. A. Torres. 

Trabalhos Oceanograficos, Vol. f 17, p 67-80, 1982. 

8 fig, 1 tab, 21 ref. 


Descriptors: *Ma; , *Remote sensing, *Aerial 
photography, * i *Aquaculture, *Man- 
grove swamps, *Brazil, Photography, Swamps. 


The available estuarine and mangrove areas of 
Pernambuco State (Brazil) were studied for aqua- 
culture utilization. Comparisons were carried out 
on 21 —_ at 1:25,000 scale of "ae Northeast 
region of Brazil, and aerial photographs at 1:30,000 
scale were interpreted. 2 Aro calculated that estua- 

rine areas comprised 2 sabe te. af Femnaiens 
State in 1970-1971, of which 7,672 ha were water 
and 17,372 ha consisted of mangrove. (Author’s 


) 
W87-04916 


ECOLOGICAL STUDIES OF THE REGION OF 
ITAMARACA-PERNAMBUCO-BRAZIL, XXIII. 
HYDROLOGICAL CONDITIONS OF THE RIO 
BOTAFOGO ESTUARY (ESTUDOS ECOLOGI- 
COS DA REGIAO DE ITAMARACA-PERNAM- 
BUCO-BRASIL, XXIII. CONDICOES HIDRO- 
LOGICAS DO ESTUARIO DO RIO BOTA- 


FOGO), 
Universidade Federal de Pernambuco, Recife 





razil). Dept. de Oceano 

. J. de Macedo, H. N. S. Melo, and K. M. P. da 
Trabalhos Oceanograficos, Vol. 17, p 81-122, 1982. 
12 fig, 17 ref. 


perature, Physi 
ey Salinity, Acidity, 
iochemical oxygen 
demand, sg Nitries, Phosphates, Nitrogen, 
Phosphorus. 


Hydrological parameters were studied in the Bota- 
fogo River basin, a part of the Pernambuco-Brasil 
littoral region. Parameters studied included trans- 
parency, temperature, salinity, pH, dissolved 
oxygen, biochemical — denntah nitrite-N, ni- 
pe and phosphate-P. Parameters were influ- 

enced mostly by sample location and oscillation of 
the tides. During low tide in the inferior course of 
the estuary, values of transparency, salinity, dis- 
solved Ca gee and pH were low, while nitrate-N, 
phosphate-: hemical oxygen demand 
wera hi h, (Author's abstract) 


REPRODUCTIVE FAILURE IN COMMON 
SEALS FEEDING ON FISH FROM POLLUTED 
COASTAL WA’ 

Rijksinstituut voor been rar Texel (Nether- 
lands). Dept. of Estuarine Ecolo 

we rod bibliographic pers see Field 5C. 


EFFECT OF MISSISSIPPI RIVER DELTA 
LOBE DEVELOPMENT ON THE HABITAT 
COMPOSITION AND DIVERSITY OF LOUISI- 
ANA COASTAL WETLANDS, 

Louisiana State Univ., Baton Rouge. Coastal Ecol- 


ogy Lab. 
For primary bibliographic entry see Field 2J. 
W87-05032 


CARBON-13 NMR STUDIES OF SALT SHOCK- 


THE 
ELLUM QUADRUPLICATUM, 
California Univ., Berkeley. Lawrence Berkeley 


Lab. 
E. Tel-Or, S. Spath, L. Packer, and R. J. 
Mehlhorn. 


Plant Physiology PLPHAY, Vol. 82, No. 3, p 646- 
652, November 1986. 4 fig, 1 tab, 16 ref. NIH 
Grant AG-04818, DOE Contract DE-AC03- 
76SF00098 and DOE Grant DE-AT03-ER10637. 


Descriptors: *Nuclear magnetic resonance, *Salini- 
ty, *Carbohydrate turnover, *Metabolism, *Cyan- 
obacteria, *Salt stress, Isotope studies, Spectral 
analysis, Osmoregulation, Nutrients, Bioaccumula- 
tion, ‘Cells, Plant physiology. 


Salt-tolerant cyanobacteria synthesize low mol wt 
organic solutes when grown at supraoptimal NaCl 
concentrations. In general, the major pom gpa 
synthesized by a cyanobacterium correlates with 
the maximum salt pane the strain toler- 
ates. Thus, freshwater strains, i.e. those whose 
maximum salinity tolerance is about 0.9 M NaCl or 
less, synthesize glucosylglycerol. Carbon turnover 
in response to abrupt changes in salinity, including 
the mobilization of glycogen for use in osmoregu- 
lation was studied with pulse-chase strate uti- 
_ nuclear magnetic resonance (NMA) silent 
and NMR-detectable 12C and 13C isotopes, re- 
spectively. Growth of Agmenellum quadruplica- 
tum in 30%-enriched13C of iacelllar og vided suf- 
ficient NMR-detectability of in 
osmoregulants for these studies. A comparison 
NMR spectra of intact cells and their ethanol 
extracts showed that the intact cell data were 
suitable for gees work, and, when com- 
bined with ESR measurements of cell volumes, 
yielded intracellular glucosylglycerol concentra- 
tions without disrupting the cells. NMR pulse- 
chase iments were used to show that 13C- 
enriched glycogen, which had previously been ac- 
cumi by the cells under nitrogen-limited 


growth at low salinities, could be utilized for the 
synthesis of a when the cells were 


abruptly transf¢ aay amy media, but onl 
in the light. It pee samy: wig wept 
tion of glucosylglycerol in the light occurred on a 
time scale similar to that of cell doubling. Deple- 
tion of glucosylglycerol when cells abruptly trans- 
ferred to lower salinities appeared to be rapid--the 
intracellular 1 of this osmoregulant was de- 
creased 2-fold within 2 hours of hypotonic shock. 
lexander- 
W87-05037 


SPAWNING STOCK-RECRUITMENT RELA- 
TIONSHIPS AND ENVIRONMENTAL INFLU- 
ENCES ON THE TIGER PRAWN (PENAEUS 
ESCULENTU: FISHERY IN EXMOUTH 
GULF, WESTERN AU 

Western Australian Marine Research Labs., Perth. 
For ba nog bibliographic entry see Field i. 


COMPOSITION, SEASONALITY AND DISTRI- 
BUTION OF ICHTHYOPLANKTON IN PORT 
PHILLIP , VII 


RIA, 
Melbourne Univ., Parkville (Australia). Dept. of 
Zoolo; 
G. P. Jenkins. 
Australian Journal of Marine and Freshwater Re- 
search AJMFA4, Vol. 37, No. 4, p 507-520, 1986. 8 
fig, 2 tab, 42 ref. 


Descriptors: *Species composition, *Seasonal vari- 
ation, *Ichthyoplankton, *Seasonal distribution, 
*Population dynamics, *Plankton, Port Philip Bay, 
Bays, Fish eggs, Taxonomy, Spawning, Zoop 

ton, Migration, Larvae, Coastal waters, Australia. 


Plankton samples were collected on monthly 
cruises over 1 year from egg Steet 1983 to pte 1984, 
to investigate composi mye Bo 
bution of Cathyophadtion t in Port ip Bey: Fis Fish 
numbers were dominated by the southern an- 
, Engraulis australis; clupeoids, and gobiids 
wae co-dominant larvae. Other common fish 
larvae were the cobbler, Gymnapistes marm oratus, 
greenback flounder, Rhombosolea tapirina, and 
callionymids. Egg abundances were hi; in 
summer, resulting mainly from high abun of 
E. australis eggs. Abundances of fish larvae were 
highest in summer and winter-spring. The summer 
iod was dominated b Maem and gobiid 
ae, together with and mono- 
canthids, = res Pictiblennius tas- 
manianus, the snapper, hrys auratus, and a 
number of rarer ae an The winter-spring period 
was almost en dominated by four taxa: go- 
biids, G. marmoratus, R. tapirina and the long- 
snouted flounder, Ammortretis rostratus. Eggs of 
E. australis, Sardinops neopilchardus and A. ros- 
tratus, and larvae of all common taxa t mona- 
canthids and C. auratus, were distributed widely 
—— the bay. Abundance of eggs of E. 
at the mouth of the bay was significantly 
lower than within bay proper. Larvae of P. 
tasmanianus were significantly more abundant in 
a ees, ee ee eee ae 
deeper, central region. Most monacanthid larvae 
were collected towards the mouth of the bay, 
whereas C. auratus larvae were only collected at 
stations well inside the bay. Analysis of winter 
samples revealed multispecies patchiness of fish 
larvae, and a positive correlation between larval 
abundance volume of net zoop! ia Sillagin Al- 
though juveniles of King George whitin 
odes punctatus, and yellow-eyed m ” Nee 
chetia forsteri, are abundant in Port Phillip Bay, 
larvae were virtually absent. It is proposed that 
these species spawn offshore, and that immigration 
into the bay occurs at a late angen: Lge 790 
stage not detectable by plankton sampling. (Au- 
thor’s abstract) 
W87-05044 


SPATIAL PATTERNS IN THE 

BENTHIC COMMUNITIES OF THE HAWKES- 

BURY ESTUARY, NEW SOUTH WALES, 

Australian Museum, Sydney. 

A. R. Jones, C. J. Watson-Russell, and A. Murray. 
Australian Journal of Marine and Freshwater Re- 


WATER CYCLE—Field 2 
Estuaries—Group 2L 


search AJMFA4, Vol. 37, No. 4, p 521-543, 1986. 6 
fig, 5 tab, 46 ref, append. 


Descriptors: ‘Spatial distribution, *Estuaries, 
*Benthic fauna, *Species composition, *Macro- 
benthos, *Baseline studies, Salinity, Sediments, 
Sand, Clay, Hawkesbury Estuary, Australia. 


Spatial patterns in the number of species, number 
of individual animals and community composition 
of the benthos of the Hawkesbury Estuary, 
N.S.W., are described and related to physicochem- 
ical factors. Replicate grabs were taken from deep 
and shallow sites located on transects across the 
estuary for each of five times at intervals of 3 
months. The number of species and number of 
individuals always differed significantly along the 
estuary but the pattern of difference varied with 
both depth and time. Although a monotonic de- 
cline in the number of species along the estuary 
never occurred, the two most-seaward transects 
usually supported the most species and the three 
furthest-upstream transects the least. The number 
of species was usually more highly correlated with 
salinity than with sedimentary variables but salinity 
correlations were not always significant. The 
number of individuals was not related to any abiot- 
ic variable in a consistent way. Significant depth- 
related differences occurred only for the number 
of individuals although the pattern of difference 
varied among both transects and times. Sediment- 
associated differences also varied with transect and 
time. Where consistent differences occurred, high- 
est species numbers were sometimes associated 
with sand and sometimes with coherent clay. Con- 
sequently the species-sediment relationship is not 
always a simple linear function of grain size and 
different aspects of sediment structure may be in- 
fluential. Classification and ordination analyses re- 
vealed major patterns in community composition 
that were most closely related to salinity and 
minor related to sediment grade. Commu- 
nity changes did not always correspond with phys- 
icochemical changes and hence the latter were not 
always good predictors of biological variables. 
(Author’s abstract) 

'W87-05045 


BENTHIC MACROFAUNAL PRODUCTION IN 
THE BAY OF FUNDY AND THE POSSIBLE 
EFFECTS OF A TIDAL POWER BARRAGE AT 
ECONOMY POINT - CAPE TENNY, 

it of Fisheries and Oceans, St. Andrews 
(New Brunswick). 
D. J. Wildish, D. L. Peer, and D. A. Greenberg. 
Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 43, No. 12, p 2410-2417, 
December 1986. 6 fig, 5 tab, 20 ref. 


Descriptors: *Benthic fauna, *Productivity, *Bay 
of Fundy, *Tidal barrages, *Sediments, *Biomass, 
Barriers, Turnover, Tidal currents, Mapping, Re- 
gression analysis. 


The distribution of macrofaunal productivity in the 
Bay of Fundy, inclusive of the upper Bay (Chig- 
necto Bay and Minas basin) is presented. The da 
cial a Giedied aoe taal oc ad Sein eee 
266, 0.1- and 0.5-sq m grab samples, converted to 
annual productivity using a lifespan/annual turn- 
over regression. Macrofaunal production of the 
subtidal area (11149 sq km) of the whole Bay of 
Fundy is estimated to be 2120000 t wet biomass/yr 
equivalent to 190 g wet wt/sq m/yr. Production in 
the intertidal area (1437 sq km), by contrast, is 
estimated to be 130000 t wet biomass/yr or 92 g 
wet wt/sq m/yr. Possible qualitative macrofaunal 
changes resulting from building a tidal barrage 
betw 


tion eeu with the available poeaible Vichorieal 
data is that suspension-feeding animal production 
will be 17% less in the lower Bay of Fundy 
following construction. This reduction is 
not significant at the 95% confidence level. (Au- 
thor’s abstract) 


W87-05048 





Field 2—WATER CYCLE 
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ANALYSIS OF LONG-TERM ECOLOGICAL 
DATA USING CATEGORICAL TIME SERIES 
REGRESSI 


ON, 
Martin Marietta Environmental Systems, Colum- 


For a bibliographi Field 81 
‘or pri iographic entry see Fi ; 
w8705049 


USE OF HATCHERY COHO SALMON (ON- 
CORHYNCHUS KISUTCH) PRESMOLTS TO 
REBUILD WILD POPULATIONS IN OREGON 
COASTAL 


oa State Univ., Corvallis. Dept. of Fisheries 
For _ y bibliographic Field 81 

‘or primary graphic entry see Fie! , 
W87-05050 


ALGAL PICOPLANKTON FROM MARINE 
AND FRESHWATER ECOSYSTEMS: A MULTI- 
DISCIPLINARY PERSPECTIVE, 
tt of Fisheries and Oceans, Vancouver 
ritish Columbia). West Vancouver Lab. 
‘or primary bibliographic entry see Field 2H. 
W87-05053 


EFFECT OF TEMPERATURE ON DEVELOP- 
MENT AND REPRODUCTION IN CHORDA 


(PHAEO- 
NOVA 


SCOTIA, ; : 
National Research Council of Canada, Halifax 
(Nova Scotia). Atlantic Regional Lab. 

I. Novaczek, C. J. Bird, and J. McLachlan. 
Canadian Journal of Botany CJBOAW, Vol. 64, 
he 1, p 2414-2420, November 1986. 9 fig, 2 tab, 
16 ref. 


Descriptors: *Temperature effects, *Sporophytes, 
*Survival, *Reproduction, *Gametophytes, Fertili- 
ty, Nova Scotia, Gulf of St. Lawrence, Tempera- 
ture, Cultures, Seasonal variation. 


The occurrence of sporophytes of Chorda tomen- 
tosa and C. filum in the southern Gulf of St. 
Lawrence was correlated with the field tempera- 
ture regime. Temperature tolerances of gameto- 
phytes and young sporophytes of both species 
were tested in culture, using isolates from both the 
gulf and the outer Atlantic coast of Nova Scotia. 
Chorda tomentosa sporophytes appeared in late 
winter when the water surface was frozen, were 
fertile from April to June, and died when water 
temperature approached 20 C. In culture, sporo- 
phytes tolerated - 1 to 15 C but became moribund 
at 20 C. Gametophyies in constant temperature 
reproduced readily at 5 C, occasionally at 0 and 10 
C, but not at higher temperatures; they survived to 
24 C. After 6 months in dim light at 10 C some 
gametophytes also released gametes at 15 C. Spor- 
— of C. filum appeared in the field in spring 
the water temperature had risen above 1 C 
and i the warm months. New 
sporophytes appeared in the autumn after the 
water tem: dropped below 15 C but did not 
survive the winter. In culture, sporophytes died at 
-1 and 28 C and survived between 0 and 24 C. 
Gametophytes reproduced readily from 5 to 12, 
rarely at 0 and 15 C, and not at higher tempera- 
tures. Gametophytes of both species survived 5 
months in 0 + or - 2 C, < or = 1 micro-E/sq m/s. 
(Author’s abstract) 
W87-05057 


VEGETATION-ELEVATION CORRELATION 
IN TWO DYKED MARSHES OF NORTHEAST- 
ERN VANCOUVER ISLAND: A MULTIVAR- 
IATE ANALYSIS, 


British Columbia Univ., Vancouver. Dept. of 


Botany. 

G. E. Bradfield, and A. Campbell. 

Canadian Journal of Botany CJBOAW, Vol. 64, 
os 1, p 2487-2494, November 1986. 2 fig, 4 tab, 


Descriptors: *Diked marshes, *Wetlands, * Aquatic 
plants, *Correlation analysis, *Mathematical stud- 
ies, *Multivariate analysis, *Tidal marshes, *Spe- 
cies composition, Remote sensing, Grasses, Coastal 
waters, Marshes, Vegetation, Elevation. 


Vegetation - substratum elevation relationships in 
the Kokish and Cluxewe tidal marshes on north- 
eastern Vancouver Island were examined using 
principal components analysis, canonical correla- 
tion analysis, and multivariate analysis of variance. 
Both marshes have similar undiked vegetation with 
low-elevation Carex lyngbyei dominated stands 
and higher elevation mixed-grass swards of Fes- 
tuca rubra, Deschampsia cespitosa, Hordeum bra- 
chyantherum, and Agrostis stolonifera. Diked 
areas were less comparable in their vegetation as a 
result of a variety of disturbances in the past. 
Elevation showed a stronger connection with con- 
tinuous ae change in undiked than in 
diked areas, but less than half of the total vegeta- 
tion variation was explained. Plant community 
classifications, based on aerial photographs, ac- 
counted for high proportions of the total vegeta- 
tion variation (87-99%) and residual variation (62- 
97%) remaining after the ‘effect of elevation’ had 
been removed from the vegetation data, using re- 
gression analysis. This suggests that the plant com- 
munities recognized are distinct units but that fac- 
tors unrelated to elevation are mainly responsible 
for their formation. (Author’s abstract) 

W87-05059 


ECOLOGICAL INTERPRETATION OF THE 
CHEMISTRY OF MIRE WATERS FROM SE- 
LECTED SITES IN EASTERN CANADA, 
Durham Univ. (England). Dept. of Botany. 

For primary bibliographic entry see Field 2K. 
W87-05061 


SHAPE AND POSITION OF THE SALT 
WATER WEDGE IN COASTAL AQUIFERS, 
Technische Hogeschool Delft (Netherlands). Dept. 
of Civil Engineering. 

For primary bibliographic entry see Field 2F. 
W87-05106 


GEOCHEMICAL AND GEOPHYSICAL STUD- 
IES OF SALT WATER INTRUSION IN COAST- 
AL REGIONS, 

Andhra Univ., Waltair (India). Dept. of Geophys- 


ics. 

P. R. Prasad, A. Pekdeger, and W. Ohse. 

IN: Relation of Groundwater Quantity and Qual- 
ity, Proceedings of a Symposium Held During the 
XVIIIth General Assembly of the International 
Union of Geodesy and Geophysics, Hamburg, FR 
Germany, August, 1983. IAHS Publication No. 
146. p 209-218, 3 fig, 2 tab, 13 ref. 


Descriptors: *Geochemistry, *Geophysics, *Saline 
water intrusion, *Coastal waters, Conductivity, 
Clays, Saline water, Brackish water, Peat, West 
Germany, Resistivity, Organic matter. 


In coastal regions, detection of salt water intrusion 
by —— survey is difficult. The similarity 
in electrical conductivity between clay, salt water 
and brackish water in sandy aquifers limits resolu- 
tion by — methods. The effectiveness of 
other geophysical methods to distinguish salt water 
is founded in the presence of layers of peat. A 
combined approach, using geological, geochemical 
and geophysical methods, was explored to quantify 
soil water intrusion across the northwest coast of 
Schleswig-Holstein, FR Germany. A transect ex- 
tending to about 19 km from the coast was studied. 
Observed geochemical data were compared with 
simulated values of sea water intrusion, based on 
thermodynamic principles. These comparison were 
used to confirm deductions drawn from the com- 
bined approach. Based on consistency in results 
between methods, a low resistivity near the coast 
was interpreted as clay layers enriched in adsorbed 
salts of marine origin. Oversaturation of terrestrial 
minerals in solution was shown to result from high 
concentrations of organic matter in the surface 
regions adjoining the shoreline. (See also W87- 
05100) (Author’s abstract) 

W87-05119 


SALT CONTAMINATION OF A COASTAL 
CONFINED AQUIFER, 

Mie Univ., Tsu (Japan). Dept. of Geography. 

For primary bibliographic entry see Field 5B. 


W87-05120 


GROUNDWATER CHEMISTRY IN THE HAM- 
BURG REGION, 

sy eames Landesamt Hamburg (Germany, 
For rimary bibliographic entry see Field 5B. 
W87-05125 


GEOGENIC GROUNDWATER POLLUTION IN 
THE HAMBURG REGION, FR GERMANY, 

For A oi bibliographic entry see Field SB. 
W87-05126 


3. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3A. Saline Water Conversion 


DESALINATION OF SEA-WATER AND 
BRACKISH WATER: THE CURRENT STATE 
OF THE ART AND A REVIEW OF PROBLEMS 
AND FUTURE DEVELOPMENTS, 

A. Samuel. 

~ a. AQUAAA, No. 5, p 242-248, 1986. 3 fig, 6 
ref. 


Descriptors: *Desalination, *Reviews, *Water 
treatment, *Desalination plants, *Brackish water, 
*Sea water, *Ion exchange, *Distillation, *Demin- 
eralization, *Electrodialysis, *Reverse osmosis, 
Calcium carbonate, Calcium sulfate, Calcium phos- 
— Oxygen, Ammonia, Mussels, Dissolved 
solids. 


Well-known methods of desalination of sea water 
and brackish water are reviewed, as follows: distil- 
lation, demineralization by ion exchange, and de- 
salination using membranes. Distillation methods 
are the multi-stage flash method or the multi-effect 
distribution process; important factors affecting the 
performance of distillation systems are suspended 
matter, calcium carbonate, calcium sulfate, calcium 
phosphate, oxygen, ammonia, and the presence of 
mussels, which may proliferate within the tubes. 
Demineralization by ion exchange should be con- 
sidered for low levels of total dissolved solids; 
much progress has been made in this process in 
recent years, particularly in the area of improved 
resins leading to greater exchange capacity for the 
same price. Reverse osmosis oe hyperfiltration) 
can be accomplished with many different types of 
membrane, but the following problems remain: re- 
duction in water flow, reduction in salt retention, 
and increase in pressure. Future developments in 
desalination are likely to be in the areas of electro- 
dialysis and use of reverse osmosis membranes 
with hollow fibers. (Rochester-PTT) 

W87-04784 


3B. Water Yield Improvement 


REHABILITATION OF WATERWELLS IN TU- 
NISIA (REGENERATION DE FORAGES EN 


TUNISIE), 
Deutsche Gesellschaft fuer Technische Zusam- 
menarbeit G.m.b.H., Eschborn (Germany, F.R.). 
C. Froelich. 
Aqua AQUAAA, No. 5, p 291-292, 1986. 2 fig. 


Descriptors: *Corrosion, *Well function, *Water 
supply —— *Tunisia, Scaling, Fouling, 
Acidification, High pressure water jet, Chemical 
treatment, Pneumatic pumps, Pilot plants, Germa- 
ny, International agreements. 


Incrustation and corrosion problems required 25% 
of the wells drilled annually in Tunisia to be used 
for replacement of wells that could not be rehabili- 
tated by conventional methods (e.g., brushing and 
acidifying). The introduction of modern equipment 
(high pressure waterjet, balanced chemical treat- 
ment, and pneumatic pumps) resulted in a large 
number of these wells being rehabilitated. They 
regained their initial efficiency at about 15% of the 





cost of a new well. During the ag 
technical cooperation between the 

al Republic and Tunisia, (1984/1985), 23 oe 
wells to depths up to 290 m were rehabilitated 
with vi | - results. (Author’s abstract) 

'W87-04 


MICROCATCHMENT WATER HARVESTING 
FOR RAISING JUJUBE ORCHARDS IN AN 
ARID CLIMATE, 

Indian Council of Agricultural Research, New 


Delhi. 

K. D. Sharma, O. P. Pareek, and H. P. Singh. 
Transactions of the ASAE TAAEAJ, Vol. 29, No. 
i a January-February 1986. 9 fig, 2 tab, 
24 ref. 


Descriptors: *Microcatchment areas, *Catchment 
areas, *Arid climates, *Fruit crops, *Orchards, 
*Water harvesting, *Rainfall-runoff relationships, 
Runoff, Slope, Soil moisture, Plant growth, Crop 
yield, India. 


Microcatchment water 


In this system the surface runoff is collected from a 
contributing area over a flow distance of less than 
100 m and stored for consumptive use in an adja- 
cent infiltration basin. Microcatchments having dif- 
—_ combinations of slopes (0, 0.5, 5 and 10%), 
slope les lengths (3.0, 5.12, 7.0, 8.5, 10.75 and 14.5 m) 
contributing areas (0, 31.5, 54, 72, 99 and 144 
4 m/tree) aimed at generatin; ; runoff ‘supplements 
of 0 to 400 mm were studied for a period of seven 
years to determine their runoff yield, soil moisture 
storage, growth, yield, fruit characteristics, and 
long term runoff behavior under hot arid condi- 
tions in India. In general, runoff and soil moisture 
storage increased ha ome with increasing 
slope, and decreasing slope length and contributing 
; the hi: tebe af 10% doen Ait m done 
1.5 sq m/tree or area. Simi- 
lar trends were observed for o> parameters, 
yield and fruit characteristics of jujube. It was also 
found that jujube yield was a function of the 
available soil moisture storage. Over a period of 
seven years the threshold rainfall reduced by half 
and runoff efficiency doubled due to the formation 
of a nearly impervious soil crust over the micro- 
nye J surface. (Alexander-PTT) 


3C. Use Of Water Of Impaired 
Quality 


TOLERANCE OF HOLCUS LANATUS AND 
AGROSTIS STOLONIFERA TO SODIUM 
CHLORIDE IN SOIL SOLUTION AND SALINE 


SPRAY, 

Liv 1 Univ. t. of = al 
eae agen a ta 

Plant and Soil PLSOA2, Vol. 96, No. 1, p . 77-84, 
1986. 2 fig, 2 tab, 10 ref. 


Descriptors: *Water pollution effects, *Salinity, 
*Sodium chloride, *Soil solution, *Salt tolerance, 
*Plant pathology, Agrostis stolonifera, Holcus lan- 
atus, Sea cliffs, Saline soils, Plant ecology. 


Inland and sea cliff populations of both Agrostis 
stolonifera L. and Holcus lanatus L. were subject- 
Oe ee eae eee 
m NaCl, and tolerance using plant dry 
weight data. A parallel experiment subjected them 
to salt spray treatments of 2.5%, 5%, and 10% 
NaCl in distilled water, and tolerance assessed 
from leaf damage. Both populations of each species 
were equally sensitive to soil NaCl. When subject- 
ed to salt spray, however, the sea cliff populations 
showed marked resistance to leaf damage. Soil 
salinity Posy sors and salt spray resistance thus 
appear to be independent characteristics in these 
(Author’s abstract) 

wer bits 


SALT binge OF CHAMOMILLA RECU- 
TITA (L.) RAUSCHERT TISSUE CUL' 
Univerzita Pavia Jozefa Safarika, Kosice (Czecho- 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Conservation In Agriculture—Group 3F 


slovakia). Dept. of Special Biolo 
E. Cellarova, K. Repcakova, and R. H loncariv. 
me Plantarum BPABAJ, Vol. 28, No. 4, Pp 
275-279, 1986. 1 fig, 1 tab, 11 ref. 


% ty Pant 


ue 


rs: *Soil analysis, *Salt tolerance, *Salini- 
wth, *Salts, *Chamomilla recu — 
Agriculture, Ions, Nutrients, East 


One of the most important environmental factors 
affecting crop production is excess salt in the soil. 
One possible way to overcome this problem is 
through agricultural practice. On the other hand, it 
is necessary to focus introduction of tissue culture 
ee ee ee ig on efforts to produce 
varieties of plants with an increased ability to grow 
in available natural environments with a minimum 
of energy intensive environmental modification. 
Another way is to choose the plant species of 
economic importance which may naturally tolerate 
high salt concentration. In a recent study salt toler- 
ance of Chamomilla recutita (L) Rauschert tissue 
culture which is considered as one of the most 
important medicinal plant species for field cultiva- 
tion in the East Slovakia salt soil lowland was 
studied. The results revealed the possibility of utili- 
zation of the East Slovak salt soil lowland for 
large-scale cultivation of the important medicinal 
lant. (David- 
87-04519 


INFECTION WITH POWDERY MILDEW CAN 
ENHAN ACCUMULATION OF PRO- 
LINE AND GLYCINEBETAINE BY SALT 
STRESSED BARLEY SEEDLIN 

Lancaster Univ., Bailrigg (England). Dept. of Bio- 
logical Sciences. 

A. J. Murray, and P. G. Ayres. 

Physiological and Molecular Plant Pathology, Vol. 
29, No. 2, p 271-277, 1986. 4 fig, 2 tab, 24 ref. 


mg *Water pollution effects, *Tissue anal- 
tt diseases, *Salinity, *Infection, *Mil- 
ml *Accumulation, *Proline, *Glycinebetaine, 
*Salt tolerance, *Barley, *Seedlings, Plant tissues, 
Nitrogen, Metabolism, Osmotic pressure, Root de- 
ee Nitrates, Ammonium, Ions, Amino 
acids. 


The accumulation of proline and betaine by mil- 
dewed barley in response to salt stress and the 
effects of stress and infection on shoot dry weight 
were investigated using plants grown in sand cul- 
ture. Because of the dependence of proline and 
betaine synthesis on nitrogen metabolism, tissue 
contents of nitrate, amino acids, and ammonium 
ions were also determined. Uninfected and infected 
plants showed similar changes in water content 
and osmotic potential when similar concentrations 
of NaCl were applied. Concentrations above 50 
millimolar red shoot dry weight and infection 
increased the severity of this reduction especially 
at lower salt concentrations. Above the 50 but not 
at the 400 millimolar concentration level, salt 
stressed infected plants accumulated more proline 
in shoots than did similarly stressed controls. At 
the 400 millimolar concentration level, shoots of 
uninfected and infected plants accumulated proline 
to the same extent. Infection had no effect at any 
stage on proline levels in roots which remained 
low in salt stressed plants. Infection = promoted 
accumulation of betaine at 200 and 400 millimolar 
NaCl. Nitrate accumulations were only detected in 


amino acid content. Increased proline and betaine 
accumulation may be advanta; = to the plant if 

these osmotica are less taken up by the 

fungus than are simple cinvaatite organic solutes. 

(Author’s abstract) 

W87-04888 


SALT RESISTANCE OF CHICKPEA GENO- 
TYPES IN SOLUTIONS SALINIZED WITH 
NACL OR NA2S04, 

Volcani Inst. of Agricultural Research, Bet-Dagan 
(Israel). Inst. of Soil _ Water. 

D. J. Lauter, and D. N. Munns. 

Plant and Soil PLSOA2, Vol. 95, No. 2, p 271-279, 


1986. 5 fig, 1 tab, 12 ref. 


Descriptors: *Water pollution effects, *Saline 
water irrigation, *Plant physiology, *Salt toler- 
ance, *Legumes, *Sodium chloride, *Sodium sul- 
fate, *Soil-water-plant poner ag = Salinity, 
*Chickpeas, Anions, Plant growth, Soil chemistry, 
Survival, Crop production. 


To assess the potential for developing a salt resist- 
ant cultivar of chickpea, 160 genotypes were 
screened for percent survival after nine weeks in 
ge solution cultures with NaCl or 
a2SO4. All plants grew well in the sulfate treat- 
ment, but only one cultivar survived the chloride 
treatment. Salt damage a ed and develo 
slowly. Salt composition affected shoot weight less 
than salt level or cultivar did. Shoot dry weight 
was only slightly less in chloride treatments than in 
isoosmotic sulfate, and for the least sensitive culti- 
var this held only at the highest salt level. Further, 
sensitivity to sulfate and to chloride was -_ 
when sodium concentrations in shoots were 
regardless of anion compositions of media. S — 
Na concentration was a useful negative indicator 
of growth under salt stress re; less of cultivar, 
and may be a useful tolerance indicator also for 
other species that neither accumulate nor efficient- 
ly exclude Na. (Author’s abstract) 
W87-04897 


RESPONSE OF SELECTED SALT-TOLERANT 
AND NORMAL LINES OF FOUR GRASS SPE- 
CIES TO NACL IN SAND CUL 

Liverpool Univ. (England). Dept. of Botany. 
For primary bibliographic entry see Field 21. 
W87-05006 


RESPONSE TO NACL AND IONIC CONTENT 
OF SELECTED SALT-TOLERANT AND 
NORMAL LINES OF THREE LEGUME 
FORAGE SPECIES IN SAND CUL’ 

Liverpool Univ. (England). Dept. of Botany. 
For Sig bibliographic entry see Field 2I. 
W87-05007 


3D. Conservation In Domestic and 
Municipal Use 


POLICY RELEVANCE IN STUDIES OF 
URBAN RESIDENTIAL WATER DEMAND, 
Arizona Univ., Tucson. Dept. of Agricultural Eco- 
nomics. 

For primary bibliographic entry see Field 6D. 
W87-04939 


3F. Conservation In Agriculture 


AGRICULTURAL WATER DEMAND IN 
NORTHEAST LOUISIANA, 1982-2000, 

Louisiana State Univ., Baton — Dept. of Ag- 
ricultural Economics and Agribusin 

For primary bibliographic entry ‘= Field 6D. 
W87-04367 


COMPARING SPRINKLER IRRIGATION AND 
FLOOD IRRIGATION FOR RICE, 

Louisiana Agricultural Experiment Station, St. 
Joseph. Northeast Research Station. 

M. P. Westcott, and K. W. Vines. 

Louisiana Agriculture, Vol. 30, No. 1, p 20-22, 
Autumn 1986. 6 tab. 


Descriptors: *Flood irrigation, *Rice, *Sprinkler 
irrigation, *Water use, *Irrigation effects, *Crop 
yield, *Plant growth, Louisiana, Cost analysis, 
cella studies. 


Sprinkler irrigation was compared to flood irriga- 
tion on a Sharkey clay in northeast Louisiana using 
adapted rice varieties. Disease levels, plant height 
heading and lodging, dry matter production, and 
cr 

sprinkler irrigation in 1983 averaged 62% of those 
with flood irrigation and 75% in 1984. Sprinkler 
irrigation resulted in shorter plants and slightly 
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greatly sti 
sprinkler irrigation in 1983; the infection rate 
reduced mag BB in oe by | aller gn 


China). 
bibliographic entry see Field 2D. 
Werbassi 


WATER USE EFFICIENCIES IN RELATION 
TO SUGARCANE YIELDS, 
Booker Agricultural International Ltd., London 


(England). 
or pri bibliographic entry see Field 2D. 
web” 


IRRIGATION SCHEDULING AND WATER- 
MELON YIELD MODEL FOR THE JORDAN 


Journal of Agronomy an ; Crop Science, Vol. 157, 
No. 3, p 145-155, a 1986. 2 fig, 7 tab, 12 ref. 


pee *Water use efficiency, tion effi- 
*Irrigation practices, Seven’ ‘atermel- 
on, *Model testing, *Model studies, Mathematical 
counties, Trickle irrigation, Mulching, Field teats, 
Irrigation requirements, Soil moisture, Cali 
tions. 


crop yield and soil water management simula- 

jon a model developed at Utah State University was 

calibrated and tested using local weather 

data and field results from a trickle irrigation ex- 

it with different mulching on watermelon 

at the University of Jordan Research Station. Sim- 

ulated irrigation schedules were applied with some 

of the four options provided by the model. A 

water index to select the most effi- 

cient schedule based on yield and water use effi- 

i was determined. WYI ranged from 27 to 87. 
field schedule had 


ESTABLISHMENT AND 
RELATION TO PESTICIDE TREATMENT, IR- 
RIGATION AND LEVEL, 
Rothamsted Experimental Station, Harpenden 
A.M. Spauil, R. O. Clements, M. S. Ridout, and P. 


G. Mi 
Annals er A Biology AABIAV, Vol. 109, 
MOctobe Ta8G. I fie, 9 tabs 22 nek 


No. 2, p 353- 

Descriptors: *R: Ryegrass, oe mange annie be 
fects, *Pesticides, *Fertilization, F 

ne Fon, eS ry naw Do emaa 

The effects of irrigation, four fertilizer rates, fungi- 
cide, i ide dk caieniaae and ee 


treatment were tested on an Italian ryegrass sward 
in a multi-factorial experiment that allowed treat- 
ment interactions to be examined. Pests and fungal 
disease were monitored for two years. No grass- 
land insect pests or slugs were found in the seed- 
bed, but there were an estimated 17,300 plant para- 
sitic nematodes per liter of soil. Yields were in- 
creased most by irrigation in the first year, and 
there were large yield responses to fertilizer. Re- 
sponses to application were relatively 
small, but were significant first year yield 
to nematicide and insecticide and mollus- 
cicide treatments. Yields in the second year were 
affected more by increased fertilizer use than by 
significant yi oe aan Goes te 
t yield gain over untrea lots at the 
second harvest those treated with fungicide. 
Interactions between main factors occurred both 
years affecting yields and nematode abundance. 
Nematode numbers were decreased in both years 
where the larger fertilizer applications had been 
made. In the first year, these differences were only 
apparent on irrigated plots. In this trial, irrigation 
hed the greatest effect on yields of spring-sown 
ryegrass during its establishment year. Increasing 
fertilizer rates had a greater effect the following 
year. Fungi had little effect on ryegrass yields. 
Nematodes were more important pests than insects 
during establishment, but insects were more impor- 
tant subsequently. (Author’s abstract) 
W87-0485 


EFFECT OF HYDROPHILIC POLYMER ON 
MEDIA WATER RETENTION AND NUTRI- 
ENT AVAILABILITY TO LIGUSTRUM LUCI- 
D 


UM, 
Clemson Univ., SC. Dept. of Horticulture. 
K.C. Sn ae and R. G. Halfacre. 
Hortscience HJHSAR, Vol. 21, No. 5, p 1159- 
1161, October 1986. 3 fig, 2 tab, 11 ref. 


Descriptors: *Soil amendments, ‘Fertilizers, 
*Polymers, “Water retention, *Nutrients, *Ligus- 
trum, *Growth media, *Plant growth, Nitrogen, 
Potassium, Calcium, Magnesium, Hydrogen ion 
concentration, Fertilization. 


Ligustrum ludicum grown in hydrophilic polymer- 
amended medium required irrigation less frequent- 
ly than plants in nonamended medium. Plants con- 
tained higher levels of N and K and lower levels of 
Ca, Mg and other divalent cations when grown in 
polymer-amended medium as compared to con- 
trols. Polymer was associated with maintenance of 
higher pH. With an osmocote rate increase from 15 
to 45 grams, a polymer-fertilizer interaction was 
observed _ weights of polymer-treated plants 
decreased and controls increased with increasing 
pcre (Author’s abstract) 


EFFECTS OF ANTITRANSPIRANTS ON STO- 
MATAL OPENING AND THE PROLINE AND 
TOMUATOe WATER CONTENTS IN THE 
Indian Inst. of Horticultural Research, Bangalore. 
Div. of Plant Physiology and Biochemistry. 

N. K. Srinivasa Rao. 

The Journal of Horticultural Science JHSCA8, 
Vol. 61, No. 3, p 369-372, 1986. 3 tab, 14 ref. 


Descriptors: *Evapotranspiration, *Antitranspir- 
ants, *Stomata, *Tomatoes, *Water retention, 
*Plant physiology, *Plant water potential, Phenyl 
mercuric acetate, Hydroxyquinoline sulfate, Kao- 
linite, Plant tissues, Plant physiology, Plant water 
potential, Proline. 


The effects of three antitranspirants, phenyl mercu- 
Tic acetate (PMA), ee sulfate (8- 
HQ) and kaolinite stomatal , proline 
content and relative vane content Ewe) of four 
tomato cultivars were examined. Some 20-33% of 
stomata were closed in the different cultivars. 
differences in cultivar re- 
sponse and the reduction in stomatal aj 
varied from 32 to 37% in the cultivars. P) 
to most effective in reduci eimai -epaahie. 
Signi it differences were ed between the 
tivars both in proline content and RWC as 


affected 4 caren gp Arka Vikas had sig- 
nificantly higher proline content and RWC. PMA 
increased both proline and RWC. In tomato culti- 
vars treated with antitranspirants, there 

to be a better maintenance of high RWC values 
with a higher degree of stomatal control. (Author’s 


W87-04861 


EFFECT OF DROUGHT AND IRRIGATION 


THE 

AND PLOUGHING ON NITROGEN MINER- 
ALIZATION, 

Agricultural Research Council, Wantage (Eng- 
land). Letcombe Lab. 

For oS ot bibliographic entry see Field 5B. 


OF THE STRUCTURAL STATE OF 
THE PLOUGHED LAYER ON ITS WATER RE- 
TENTION (EFFET DE L’ETAT STRUCTURAL 
D’UNE COUCHE LABOUREE SUR SA RETEN- 
TION EN EAU), 
Institut National de la Recherche Agronomique, 
Paris (France). 
For primary bibliographic entry see Field 2G. 
W87-04864 


CONTRIBUTION TO THE STUDY OF BIO- 
CHEMI! MECHANISMS OF RESISTANCE 
TO WATER STRESS: PROLINE ACCUMULA- 
TION DURING THE VEGETATIVE CYCLE OF 


DE TIO 
AU COURS DE CYCLE DE DEVE- 
LOPP 
Ecole Nationale Superieure Agronomique de 
Montpellier (France). 
For primary bibliographic entry see Field 2D. 
W87-04865 


DIURNAL PATTERNS OF PHOTOSYNTHE- 
EVAPOTRANSPIRATION AND WATER 
USE EFFICIENCY IN MUSTARD AT DIFFER- 
ENT GROWTH PHASES UNDER FIELD 
DITIONS, 
Haryana Agricultural Univ., Hissar (India). Na- 
tional Agricultural Research Project. 
For primary bibliographic entry see Field 2D. 
W87-04866 


AGEMENT, AND TROPICAL PASTURE MAN- 


AGEMENT, 
Maiduguri es (Nigeria). Dept. of Crop Science. 


P. O. Ugheru; 
Journal of Agronomy and Crop Science 
ZAPFAR, Vol. 157, No. 1, p 13-23, July 1986. 1 
tab, 49 ref. 
Descriptors: *Drought effects, *Pasture manage- 
ment, contest regions, *Plant populations, *Pro- 
peng *Species diversity, Plant growth, 
Grasses, Legumes, Water deficit, Nutrients, Light 


— Grazing, Weed control, Forages, 
‘ater demand, Agriculture. 


One of the most difficult features of managing 
ee es ee ee 
in production from year to year. An under- 
standing of the factors controlling plant interrela- 
tions is needed to establish secure for man- 
agement recommendations. Several species with 
different time periods of growth may contribute to 
a greater total forage production than just one 
species. Different grasses and legumes have _ 

p same for water at different times and ma’ a oe 
vary in the use depth of the soil. Each kind of plant 
has slightly different requirements either in mois- 
ture, light or nutrients, so that two or more forage 
species are usually better than only one. Convert- 





ing pasture to animal products depends on the 
amount, quality and seasonality of the pasture spe- 
cies, the proportion of e species actually 
consumed by the and the efficiency of 
conversion of consumed fodder within the animal. 
For increased agricultural productivity and effi- 
cient resource use in drought-prone areas, pasture 
pcos cgmemdipnae: Sy Bomnsce bef charac- 

most needing improvement in the suite of 
available sa og grasses and legumes that are 
meg eels in discussion. (Michael-PTT) 


INFLUENCE OF rg WATER REGIMES ON 
VA MYCORRHIZA., IV. EFFECT ON ROOT 
GROWTH AND WATER RELATIONS OF SOR- 
GHUM BICOLOR, 

Goettingen Univ. (Germany, F.R.). Inst. fuer 
Pflanzenba' 


u. 
For primary bibliographic entry see Field 21. 
'W87-04870 


PHYSIOLOGICAL BASIS OF IRRIGATION 
SCHEDULING FOR SEED PRODUCTION IN 
EGYPTIAN CLOVER SYN. BERSEEM 

LIUM ALEXANDRINUM L.,) CROP, 

wr Grassland and Fodder Research Inst.. 


N. C. Sinha, and R. P. na 

Journal of Agronomy and Crop Science 
a ae Vol. 156, No. “" p 246-252, tag 1986. 3 
tab, 17 


Descriptors: *Irri - efficiency, | one 
*Water stress, * physiolo, 

vers, Field tests, eoue vel, Pr Proline, Pant Plant Sak 
Reproduction, Sugars, Berseem. 


A field experiment was conducted to determine the 
critical physiological stages of irrigation schedul- 
ing that would promote better growth, physiologi- 
efficiency and seed yield saceenl of berseem. 
Eight irrigation treatments were applied comprised 
of er aie treatments at three irrigation schedules, 
three treatments at four irrigation schedules and 
one treatment at five irrigation schedules at various 
P hysiological schedules such as regeneration, 
lower initiation, full bloom, seed initiation, and the 
advanced seed development stage. Withholding ir- 
rigation either at regeneration or full bloom stage 
developed potential water stress in plants as indi- 
cated by proline content at three i = 
treatments. Water stress also disturbed the 
tion of carotene, synthesis of water poor tas on 
and translocation of water soluble sugar towards 
reproductive organs during the grai 
stage. These stresses adversely affected plant 
growth and flowering behavior. Irrigation at the 
seed initiation stage increased seed yield. Continu- 
ous irrigation did not appear to be useful. It is 
concluded that irrigation at regeneration, full 
bloom and seed initiation is essential for obtainin, 
potential seed yield of berseem. (Author’s abstract, 
W87-04878 


EFFECTS OF TEMPERATURE AND PRIOR 
FLOODING ON INTENSITY AND SORPTION 
OF PHOSPHORUS IN SOIL: I. EFFECTS ON 
THE KINETICS OF SOLUBLE P IN SOIL, 
California = Davis. Dept. of Agronomy and 
Range Scien 

fos primary  Wiiaguahie entry see Field 2G. 
'W87-04892 


EFFECTS OF TEMPERATURE AND PRIOR 
FLOODING ON INTENSITY AND SORPTION 
OF PHOSPHORUS IN SOIL: II. EFFECTS ON 
P SORPTION, 

California Univ., Davis. Dept. of Agronomy and 
Range Science. 

ane primary bibliographic entry see Field 2G. 
'W87-04893 


POTASSIUM AVAILABILITY IN RELATION 


OF ONION PLANTS, 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Conservation In Agriculture—Group 3F 


Goettingen Univ. (Germany, F.R.). Inst. fuer Agri- 
kulturchemie. 


~ a bibliographic entry see Field 2G. 
AILABILITY IN RELATION 


Goettingen ' Univ. (Germany, F.R.). Inst. fuer Agri- 
gee bibliographic I 

‘or rimary entry see Field 2G. 
W87-04895 _ - 


og BETWEEN WATER STRESS 
AND ULTRASOUND EMISSION IN APPLE 

(MALUS X DOMESTICA BORKH.), 

East yy amore Station, Maidstone (Eng- 

land). Plant Physiology Dept. 

For ed enn bibliographic entry see Field 21. 


EFFECTS OF OSMOTIC POTENTIAL IN NU- 
TRIENT SOLUTION ON DIURNAL GROWTH 
OF TOMATO FRUIT, 

Glasshouse Crops Research Inst., Littlehampton 
(England). 

For primary bibliographic entry see Field 21. 
W87-04900 


EFFECT OF SUBSOILING AND IRRIGATION 
ON POTATO PRODUCTION, 

Department of Scientific and industrial Research, 
Lower Hutt (New Zealand). 

C. W. Ross. 

Soil and Tillage Research SOTRDS, Vol. 7, No. 4, 
p 315-325, August 1986. 5 fig, 1 tab, 20 ref, append. 


Descriptors: *Tillage effects, *Subsoiling, *Irriga: 
tion, *Potatoes, *Crop production, *Root develop 
ment, *Crop yield, Agronomy, Fertilizers, R 

Soil physical properties, Drought, Soil texture, oo 
gression analysis, Porosity, Soil porosity. 


Thin tillage pans restrict water movement and 
potato root penetration in fine-textured soils of the 
Columbia Basin. Deep chiseling beneath potato 
rows, with simultaneous deep incorporation of fer- 
tilizer, was used to break-up the pans, enabli 
deeper root development. The effects of of subsoiling 
on soil physical conditions and on potato produc- 
tion were examined under ee rates of irriga- 
tion. Deep tillage decreased soil and bulk 
densities and increased porosity to depths of 10-16 
cm below the pans. These improved subsoil physi- 
cal conditions resulted in deeper root penetration, 
although the additional rooting only amounted to a 
small increase to the total root system. Re; i 
analysis demonstrated that subsoiling significantly 
increased potato yields under very droughty con- 
ditions, but had no significant effects at intermedi- 
ate (near Fe gm levels of water application. 
Potato _— was generally unaffected by deep 
tillage. These results indicate that appropriate irri- 
ae management can be used to overcome prob- 
lems of restricted root penetration and impeded 
water movement in potatoes caused by tillage 
we (Author’s abstract) 

87-04913 


ORIFICE PLATES FOR FURROW FLOW 

MEASUREMENT: PART 1 - CALIBRATION, 

Agricultural Research Service, Kimberly, ID. 

Snake River Conservation Research Center. 

T. J. Trout. 

Transactions of the ASAE TAAEAJ, Vol. 29, No. 

Lp — 111, January-February 1986. 3 fig, 3 
, 10 ref. 


Descriptors: *Orifice plates, *Flow measurement, 
*Measuring instruments, *Furrow flow, *Furrow 
irrigation, *Irrigation, *Calibrations, Infiltration 
rates, Discharge, Head loss, Submerged flow, 
Field tests. 


Inflow-outflow measurement of furrow infiltration 


rates is perferable because the measurement is 
made under near normal operational conditions. 


However, the infiltration determination is sensitive 
to flow measurement errors, especially if the meas- 
urement is made over short furrow sections in 
which less than half the inflow is infiltrated . 
Accurate flow measurement is thus critical. Ori- 
fices, due to their discharge sensitivity to head, are 
potentially the most accurate open channel flow 
measurement device and consequently, the best 
device for determining furrow infiltration rates by 
the inflow-outflow method. Laboratory calibration 
ed that orifices under submerged flow 
conditions are insensitive to boundaries as close as 
one-half diameter from an edge, allowing practical 
field use of multi-holed orifice plates in furrows. 
Submerged flow discharge coefficient for square- 
edged orifices with the plate thickness less than 
one-third of the diameter is 0.625. Free flow coeffi- 
cients vary both with orifice size and head. (See 
also W87-04920) (Alexander-PTT) 
W87-04919 


ORIFICE PLATES FOR FURROW FLOW 
MEASUREMENT: PART II - DESIGN AND 
FIELD USE, 


Agricultural Research Service, Kimberly, ID. 
Snake River Conservation Research Center. 

T. J. Trout. 

Transactions of the ASAE TAAEAJ, Vol. 29, No. 
1, p 107-111, January-February 1986. 5 fig, 7 ref. 


Descriptors: *Orifice plates, *Measuring instru- 
ments, *Flow measurement, *Furrow flow, 
*Furrow irrigation, *Irrigation, *Design standards, 
Head loss, Infiltration, Submerged flow, Design 
equations, Field tests. 


Orifice plates are potentially accurate flow meas- 
urement devices due to their sensitivity to head. A 
companion paper determined, through laboratory 
calibration, that (a) flow through small circular 
orifices was not affected by boundaries, caused by 
the furrow perimeter, the water surface, or adja- 
cent orifices, within one half orifice diameter of the 
orifice edge; (b) square-edged furrow orifice sub- 
merged flow discharged coefficient is 0.625; (c) 
free flow coefficients vary with the orifice size and 
head and thus free flow use is not recommended; 
(d) the ——— e coefficients are not affected by 
hole edge thickness up to a thickness/diameter 
ratio of 1/3; and (e) orifice discharge coefficients 
are sensitive to rounding of the upstream edge. 
These laboratory results are utilized to develop 
furrow orifice plate designs and determine meas- 
urement accuracies and limitations under field con- 
ditions. Flow measurement accuracy decreases 
with head loss. Orifice head loss will increase 
upstream infiltration. Thus, the head loss range 
must be constrained to maintain measurement ac- 
curacy. Design equations are developed for 3-hole 
orifice ‘plates which give a 23:1 flow range with a 
5:1 head loss range. A portable differential point 
gauge can measure submerged flow head loss to 
the nearest millimeter. (See also W87-04919) (Alex- 
ander-PTT) 

W87-04920 


MICROCATCHMENT WATER HARVESTING 
FOR RAISING JUJUBE ORCHARDS IN AN 
ARID CLIMATE, 

— Council of Agricultural Research, New 
Dei 

For primary bibliographic entry see Field 3B. 
W87-04921 


PARAMETER VALUE PREDICTION FOR 
HOLTAN’S INFILTRATION EQUATION, 
Illinois Univ. at a Dept. of Ag- 
ricultural Engineering. 

For primary » bibliographic entry see Field 2G. 
W87-04929 


AUTOMATED SINGLE-PIPE IRRIGATION 


Agricultural Research Service, Kimberly, ID. 
Snake River Conservation Research Center. 

A. S. Humpherys. 

Transactions of the ASAE TAAEAJ, Vol. 29, No. 
1, o goe-ane a ‘cence, 1986. 6 fig, 1 tab, 7 





Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 
Group 3F—Conservation In Agriculture 


: ‘Automation, “Irrigation systems, 

Pipelines, Costs, Distrib Val Sinele 

loss, tribution, ives, le- 
pipe irrigation systems. 


irrigation pipe can be used for both water 
conveyance and water distribution. When a single 
pipeline is used for a number of irrigation 
sets, one of gates must be closed and another 

at each irrigation set change. This 

requires considerable labor which can be reduced 
the system. An automated single- 


ti 


iple-set gual pipe systems for both con- 

surge flow irrigation. Head loss coef- 
were determined for the valves and the 
for both the Rarer. oem and distribution 


of the single pipe system i 
an automated double pipe system. (Alexan- 
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WATER MANAGEMENT EFFECTS ON N-USE 

BY CORN AND SUGARBEETS, 

Agricultural th Service, Mandan, ND. 
Northern Great Plains Research Center. 

G. A. Reichman, E. J. Doering, and L. C. Benz. 

Transactions of the ASAE TAABAJ, Vol. 29, No. 

1, p 198-202, January-February 1986. 1 fig, 5 tab, 


a 


t, *Nitros en use, 

ean *Irrigation effects, *Fertiliz- 

*Crop yield, Plant growth, Irrigation, Nutri- 

ents, Field ay Forages, Soil properties, Water 
table depth, Soil types. 


Soils of the Northern Great Plains generally have a 
igh level of organic N that is readily mineralized. 
under these conditions, more N is removed 
by the crop than is applied as fertilizer. Total N 
removed each year by all crops in North Dakota 
from 1945 to 1971 greatly exceeded the fertilizer N 
added. A 3-year field study was conducted to 
determine the effects of surface irrigation, depth to 
and rate of N-fertilization on dry- 
yields, N-uptake of crops, and soil-N 

(Zea mays L.) and sugarbeets (Beta 
L.) were grown on a complex of Aquic 
ll, Typic Cs Calciaquoll, and Typic la- 
quoll soils with average water-table depths of 147, 

and 229 cm i 


el occurred with each water 

. Half of the plots were surface (sprinkler) 
— not. Available N (soil plus 

established each spring at 56, 

soil supplied consider- 


N, 
North Dakota State Univ., Fargo. Dept. of Agri- 


E. C. Stegman. 
Transactions of the ASAE TAAEAJ, Vol. 29, No. 
pe 203-210, January-February 1986. 6 fig, 6 tab, 


Descriptors: *Irrigation scheduling, *Corn, *Pro- 

ductivity, *Irrigation effects, *Evapotranspiration, 

*Plant wth, *Crop yield, Root zone, Water 

stress, Field tests, Arid climates, Leaves, Water 

—— Seasonal variation, Climates, Soil types, 
ater use efficiency. 


Irrigation timing methods were tested at two field 
sites (sub-humid climate) with respective root zone 
available water holding capacities of 114 and 170 
mm to 1.2 m profile depth. The objective was to 
achieve high yields with reduced irrigation relative 
to full irrigation regimes. The selected timing 
methods were expressed in the form of allowable 
reductions in root zone available water by growth 
stage, deficit evapotranspirations (ET) ing cape 
as determined by reduced system — 
ity, threshold leaf water potenti 
pe 2 water stress indices. These cniniaiats vo 
pared to a reference treatment that was irrigat- 
a ray 1.0 ET replacement) when root zone avail- 
eed —— level fell to the 60-70% (remaining) 
um yields were consistently pro- 
cond by the reference treatment. Curvilinear rela- 
tionships were fitted to the relative yield vs. rela- 
tive seasonal irrigation data. These relationshi; 
indicate that frm 95% of maximum yield can 
achieved in this climate with any of the tested 
methods with reductions in seasonal irrigation 
amount (relative to full irrigation) averaging 23 
and 30% for the coarse and medium textured soils, 
respectively. Efficiency expressed as yield per unit 
irrigation was increased from 2.7 (reference treat- 
ment) to an average of 3.4 kg/cu m for the tested 
methods on the coarse textured soil. These values 
improved from 3.8 to 5.5 kg/cu m on the medium 
textured soil. Water use efficiencies were very 
uniform across all treatments (in seasons not affect- 
ed by corn borer or frost) at both sites, averaging 
2.2 kg/cu m. (Author’s abstract) 
W87-04933 


TEMPERATURE EFFECTS ON DRIP LINE 
HYDRAULICS, 

Chinese Academy of 5 oe seg Science, Henan. 
Research Inst. of Farm tion 

G.-F. Peng, I.-P. Wu, and C. J. Phene. 
Transactions of the ASAE TAAEAJ, Vol. 29, No. 
1, p 211-215, January-February 1986. 4 fig, 8 ref. 


Descriptors: *Temperature effects, *Drip lines, 
*Irrigation systems, “Mathematical equations, 
*Hydraulics, *Drip irrigation, Friction loss, 
Energy, Pipelines, Irrigation. 


Drip irrigation lines installed on the soil surface are 
subject to temperature changes by convection and 
radiation due to ambient temperature and direct 
sunshine respectively. This change of temperature 
of drip lines will affect the water temperature in 
the line. The water temperature variation along the 
line will affect the hydraulic performance of both 
emitter and drip irrigation lines. Several theoretical 
equations were derived to describe the effect of 
temperature changes on the hydraulics of drip 
irrigation lateral lines. When the total discharge in 
a lateral line remains constant the temperature 
effect on total friction drop at the end of the line 
can reach as much as + or - 10% for a tempera- 
ture difference from -50 C to + 50 C compared 
with a base condition, T = 20 C and no tempera- 
ture difference along the length. The temperature 
effect on the shape of energy gradient was insignif- 
icant. A temperature difference ranging from + or 
- 20 C to + or - 50 C along the line causes 
approximately 1 to 2% (of the total friction delta H 
sub L) difference at the middle section of the 
lateral = (Alexander-PTT) 

W87-04934 


4. WATER QUANTITY 


4A, Control Of Water On The 
Surface 


SEDIMENT CONTROL BY SUBMERGED 
VANES, 


Iowa Univ., Iowa City. Dept. of Civil Engineer- 


ing. 
For a bibliographic entry see Field 2J. 
W87-04391 


SPATIAL AND TEMPORAL CHARACTERIS- 
TICS OF HIGH-INTENSIVE RAINFALL IN 
NORTHERN TUNISIA, 

Lund Univ. (Sweden). Dept. of Water Resources 
Engineering. 

For primary bibliographic entry see Field 2B. 
'W87-04400 


PAPER DAM: THE ROLE OF THE INTERNA- 
TIONAL JOINT COMMISSION IN THE RESO- 
LUTION OF THE SKAGIT RIVER-HIGH ROSS 
DAM CONTROVERSY, 

Saint Lawrence Univ., Canton, NY. 

For primary bibliographic entry see Field 6B. 
W87-04816 


BATTLING A RISING GREAT SALT LAKE, 
R. Gibb. 


Engineering News-Record ENREAU, Vol. 217, 
No. 20, p 25, 28-29, November 13, 1986. 


Descriptors: *Water level ee sLakes, 
Drainage engineering, *Great Salt e, *Pump- 
ing, *Diversion, Diversion channels, Lake evapo- 
ration, Lake shores. 


The Great Salt Lake has risen 12 feet in the past 
four years and caused an estimated $300 million in 
damage. The most ambitious of several measures 
taken to protect the surrounding area involves 
pumping water out of the lake into a large pond. 
The project includes a pumping station to channel 
water to three —_ pumps that will move up to 
3,300 cubic feet of water per second. The water 
will move through an outlet canal to a new pond 
that will allow much more evaporation to occur. 
The rate of the lake’s rise may outpace the capac- 
ity of the pumps to divert water to the new pond 
which is located in the middle of Hill Air 

Base, home of a test bombing e. Another 
project involves diking and raising a long railroad 
causeway across the lake. Problems and costs asso- 
ciated with these protective measures and alterna- 
pret br approaches are also discussed. (Mi- 
Cc = 

W87-04837 


SOVIETS SHELVE PLAN ON 
RIVERS IN ARCTIC REGIONS, 
P. R. Ryan. 

Oceanus, Vol. 29, No. 1, p 78-80, Spring 1986. 1 
tab, 3 ref. 


DIVERTING 


Descriptors: *Soviet Union, *River diversion, 
*Arctic Ocean, *Water management, *River flow, 
Siberia, Weather modification, Weather patterns, 
Climatology, Water demand. 


A Soviet plan to divert water from rivers in Euro- 
pean Russia that flow into the Arctic Ocean was 
postponed following shelving of a more ambitious 
plan to divert water from Siberia to Central Asia. 
Critics of the projects argued that water diversions 
from rivers flowing into the Arctic Ocean might 
change weather patterns not only in the Soviet 
Union but around the world. Critics also held that 
the projects would inundate some ancient Russian 
towns, and affect fishing, rainfall patterns and river 
naviagation. The primary purpose of the first phase 
European diversion was to enhance water supplies 
in the drainage basins of the and Azov 
Seas where resources are believed inadequate to 
meet the needs of irrigation, hydroelectricity, 
rtation and requirements of the 

future. The Siberian project would take 27.2 cubic 
kilomters of water annually from the River Ob and 
its tributary and send it southward along a transfer 
route of 2,544 kilometers. Soviet water mangement 
ialists viewed this project as a long term solu- 
tion for a worsening water supply problem in 
Kazakhstan and Central Asia. Most researchers are 
confident that the smaller European diversion 
project would have little effect on ocean circula- 
tion or sea ice distribution. They are less sure about 





the larger Siberian diversion project and point out 

the limitations of modeling studies of ocean circu- 

lation and sea ice distribution undertaken in the 

1970s. More research is needed on this subject 

pos climates Mi eerer) large-scale water 
ler projects. (Michael- 

ws7-04844- 


EFFECT OF LOCAL GROUND SLOPE ON THE 
PERFORMANCE OF TILE DRAINS IN A CLAY 


London Univ. (England). Dept. of Geography. 
R. J. Parkinson, and I. Reid. 

Journal of Agricultural Engineering Research 
JAERA2, Vol. 34, No. 2, p 123-132, June 1986. 7 
fig, 1 tab, 21 ref. 


Descriptors: *Hydrographs, *Natural slope, *Tile 
drains, *Clays, *Drainage engineering, *Drainage 
patterns, Seasonal variation, inage water, 
Drainage effects, Rainfall, Cracks, Soil properties. 
Catchment areas. 


The hydrograph response of tile drains laid in a 
heavy clay soil on a convex slope is described. 
Drainage efficiency was inversely related to local 
ground slope. Peak drain discharge was also in- 
versely related to ground slope, particularly during 
winter when water contents were high, but the 
drain hydrograph showed a quicker response to 
rainfall on steeper slopes. The time of concentra- 
tion was reduced by 1.5 hours for every 1% in- 
crease in ground slope. The differential behavior of 
tile la indicated the pathways taken by rain- 
water once it entered the soil. Dessication cracks 
were used to bypass the topsoil in autumn, but 
once the soil was swollen by autumn rain, plow- 
layer interflow became a more significant route for 
drainage. Water passed to the drainage installation 
down the looser soil overlying the tile laterals or 
down persistent cracks left by the leg of the mole 
plow after lateral flow within the topsoil. The 
catchment of an individual tile drain was shown to 
be inversely related to local ground slope, at least 
in winter. This is due to the drainage divide shift- 
ing upslope in response to increasing slope gradi- 
ent. In convex situations this results in a loss of 
contributing area on the downslope side of the 
lateral that was not compensated for by commen- 
surate gains on the upslope side. Short-term drain- 
age efficiency fell from 82 to 45% as slope in- 
creased from 3.6 to 5.1%. Since the objective of a 

inage installation is rapid evacuation of rain- 
water, this unex effect of local ground slope 
in reducing drain efficiency has considerable sig- 
nificance for the design of underdrainage schemes 
in undulating topography. (Author’s abstract) 
W87-04859 


DESIGN OF NATIONAL, REAL-TIME WARN- 

ING SYSTEMS WITH CAPABILITY FOR SITE- 
iC, FLASH-FLOOD FORECASTS, 

Iowa Univ., Iowa City. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 7A. 
W87-04976 


APPLIED CARRYING CAPACITY CONCEPT 


TAIPEI, TAIWAN, 

National Chunghsing Univ., Taichung (Taiwan). 
Graduate Inst. of Urban Planning. 

S.-L. Huang, and M.-C. Huang. 

Ecological Modelling ECMODT, Vol. 33, No. 1, p 
35-58, September 1986. 10 fig, 1 tab, 18 ref. 


Descriptors: *Land management, *Storm water, 
*Surface water management, *Model studies, 
*Rainfall-runoff _relationshi; *Storm runoff, 
*Land development, “Spdeaiegio aspects, *Mathe- 
matical models, Drainage, Soil water, Rainstorms, 
Soil Cover Complex Method, Taiwan, Mathemati- 
cal studies, Runoff. 


The carrying capacity of land resources in terms of 
hydrologic consequences of land development is 
the basis of a proposed method for integrating the 
land planning process with stormwater manage- 
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Groundwater Management—Group 4B 


ment. Concepts of natural drainage such as soil 
moisture storage capacity for rainwater infiltration, 
and vegetated depressed surface for collecting 
storm runoff are used as criteria of performance 
control for —— balance between land devel- 
opment and hydrologic processes. A stormwater 
management model is developed which includes a 
land program, hydrologic process, and stormwater 
management techniques to simulate the hydrologic 
effects of various land development programs, and 
to estimate their land use performance standards. 
The model uses the Soil Cover Complex Method 
developed by the U.S. Soil Conservation Service 
to compute the hydrologic effects. The land use 
performance standards incorporated in this re- 
search include: pervious areas required, swale area 
required, and average - of retention pond. The 
land characteristics of Kuantu Plain, Taipei, 
Taiwan are used as a case study to estimate land 
use performance standards of natural drainage. The 
model outputs provide useful guidance to help land 
use planners utilize land resources more efficiently. 
(Author’s abstract) 

W87-05003 


4B. Groundwater Management 


HYDROGEOLOGICAL PARAMETER ESTIMA- 
TION FROM PUMP TESTS ON A LARGE DI- 
AMETER 


! WELL, 
National Geophysical Research Inst., Hyderabad 


dia). 
For primary bibliographic entry see Field 2F. 
W87-04395 


MOLE DRAINAGE OF A HALLSWORTH 

SERIES SOIL, 

Ministry of Agriculture, Fisheries and Food, Cam- 

pg (England). Field Drainage Experimental 
nit. 


For primary bibliographic entry see Field 2G. 
W87-04572 


RATIONAL FOR PERMEABLE BACKFILL 

PLACED OVER PIPE DRAINS, 

Ministry of Agriculture, Fisheries and Food, Cam- 

wa (England). Field Drainage Experimental 
nit. 

For primary bibliographic entry see Field 2G. 
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INFORMATION NEEDS FOR GROUNDWAT- 
ER POLLUTION CONTROL, 

Case Western Reserve Univ., Cleveland, OH. 

Y. Y. Haimes. 

The Environmental Professional, Vol. 8, No. 3, p 
190-198, 1986. 1 fig, 5 tab, 4 ref. 


Descriptors: *Information retrieval, *Management 
planning, *Groundwater pollution, *Mathematical 
models, *Water quality control, Standards, Financ- 
ing, Technology transfer, Public relations, Moni- 
toring. 


In an effort to understand the information needed 
for dealing with groundwater pollution (contami- 
nation) control, a hierarchy of objectives, model- 
ing steps and aspects, is mapped out. Specific infor- 
mation needs are identified. In particular, four ob- 
jecti lor groundwater pollution control are set 
out: (1) detection and monitoring, (2) prevention, 
(3) abatement and containment, and (4) correction 
and restoration. Management of contaminated 

undwater requires four steps: (1) identification, 
2) quantification, (3) evaluation, and (4) manage- 
ment. And three aspects of groundwater pollution 
control are = its causes, sources, and im- 
pacts. Lists for each level in the hierarchy are 
detailed in tables. The second part of the paper 
focuses on the information needed for management 
of (i.e., possible solutions to) the groundwater —_ 
lution problem. Eight categories are identified: 
public and decisionmakers’ awareness; political 
will; the legal-regulatory mandate; organizational 
structure; cial and economic considerations; 
technology transfer; educating and training of per- 
sonnel; and research and development. (Author’s 
abstract) 
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PREPARATION OF PROFESSIONALS FOR 
GROUNDWATER PROTECTIO 

California Univ., Los Angeles. 
For primary bibliographic entry see Field 9A. 
W87-04812 


LOCAL FINANCE AND POLICY FOR 
GROUNDWATER PROTECTION, 

Cornell Univ., Ithaca, NY. 

For primary bibliographic entry see Field 9D. 
W87-04813 


FUNCTIONS AND ACTIVITIES OF GROUND- 
WATER PROTECTION: IMPLICATIONS FOR 
INSTITUTIONAL COORDINATION, 

Oklahoma Univ., Norman. Environmental and 
Ground Water Inst. 

For primary bibliographic entry see Field 6E. 
W87-04814 


EFFECTIVENESS AND EQUITY OF GROUND- 
WATER MANAGEMENT METHODS IN THE 
WESTERN UNITED STATES, 

Clark Univ., Worcester, MA. 

For primary bibliographic entry see Field 6E. 
W87-04815 


EVAPORATION AND NON-TILE SEEPAGE 

DURING WATER TABLE DRAWDOWN, 

Agricultural Research Service, Temple, TX. 

J. G. Arnold, C. W. Boast, and W. D. Lembke. 

Transactions of the ASAE TAABAJ, Vol. 29, No. 

P _ January-February 1986. 3 fig, 8 tab, 
ref. 


Descriptors: *Evaporation, *Seepage, *Subsurface 
drainage, *Water table fluctuations, *Drawdown, 
*Soil properties, *Soil porosity, Estimating, Per- 
meability coefficient, Ponding, Saturation, Water 
table, Soil types, Tile drains, Pan evaporation. 


There is a lack of experience and drainage recom- 
mendations for clayey (heavy) soils because sub- 
surface drainage has not been used extensively on 
these soils. The design and feasibility of subsurface 
drainage systems for heavy soils have not been 
satisfactorily resolved. In the 1960’s and 1970's 
contractors began installing subsurface drains in 
heavy soils at an increasing rate. However, the Soil 
Conservation Service did not have drainage rec- 
ommendations for many of these heavy soils. A 
procedure was previously developed to determine 
drainable porosity, hydraulic conductivity, and tile 
spacing of heavy soils. A major factor affecting the 
accuracy of the procedure is the effect of evapora- 
tion and non-tile seepage. A technique was devel- 
oped and field data were collected to validate or 
improve the existing evaporation estimate and to 
obtain initial estimates of non-tile seepage. In this 
study with the Zipp soil series, one plot was in 
agreement with the current evaporation estimate 
while the other plot was affected by surface pond- 
ing and incomplete saturation. Non-tile ge 
rates for five of six cases examined, ranged from 
0.2 to 3.7 mm/day depending on soil type and 
water table depth. CAlexander-PTT) 

W87-04925 


GEOPHYSICAL MAPPING OF A BURIED 
BASALT/SEDIMENTARY INTERFACE, EAST- 
ERN SUDAN, 

Kuwait Univ., Safat. t. of Geology. 

For primary bibliographic entry see Field 2F. 
W87-05063 


CHARACTERIZATION OF FRACTURE PER- 
MEABILITY WITH HIGH-RESOLUTION VER- 
TICAL FLOW MEASUREMENTS DURING 
BOREHOLE PUMPING, 

Geological Survey, Denver, CO. Borehole Geo- 


ot. Project. 

. L. Paillet, A. E. Hess, C. H. Cheng, and E. 
Hardin. a 

Ground Water GRWAAP, Vol. 25, No. 1, p 28-40, 
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February 1987. 10 fig, 3 tab, 24 ref. NSF 


Grant 83-12945. 


low as 0.2 liter per minute. Although boreholes 
on Gee 6 ee ae ee Se 
meters, lhowed little 





inflow and outflow to boreholes 
occurred by means of one or two discrete fractures 
in both cases. These fractures did not appear very 
different from other prominent fractures indicated 
on televiewer and resistivity logs for these bore- 
holes. Hydraulic connections between boreholes 

tly were composed of conduits formed 7 
dos most pommel permeable portions of intersecting frac 
tures. Most flow in the moderately fractured rocks 
occurred at isolated fractures at a depth of about 


AIRBORNE GEOPHYSICAL EXPLORATION 
FOR GROUND WATER, 
Peterson, Grant and Watson Ltd., Toronto (Ontar- 


io). 
For pri bibliographic entry see Field 7B. 
W87.05066 ” 


PUMPING TEST ANALYSIS IN LARGE DIAM- 
ETER WELLS WITH A SUE FACE BY 
KERNEL FUNCTION TECHNI 

Birmingham Univ. (England). Dart cx Civil Engi 


KR Rushton, and V. S. Si , 
Ground Water GRWAAP, Vol. 25, No. 1, 


81-90, 
January-February 1987. 6 fig, 2 tab, 1 
append. 


ref, 2 


Descriptors: * ing tests, *Wells, *Kernel func- 
tion technique, * e faces, * — pro- 
grams, Transmissivity, Aquifers, Water level, Stor- 
age, Recovery, Field tests, Seepage, Estimating. 


Large diameter wells are of great importance in 
low transmissivity unconfined aquifers. They have 
the ‘on the abstraction phase most 
of water is taken storage, but when the 
pump is switched off, water continues to flow from 

the aquifer to refill the well. In many cases more 
Se ee ee. 
ery aye than Rene F pumping phase. A 
method of pumping and recovery 
of er ickter talk tendon ¢ hans 
is ted. Consideration is 

pec othe] e face, which is the 
difference the well-water level and the 


BA ee oe ee 
ative field test, the importance of incl 


seepage face is demonstrated; if the seepage face is 
ignored, both t the tra~«missivity and storage coeffi- 
cient are underestimated. (Alexander- 

W87-05070 


INNOVATIVE MEANS OF DEALING WITH 
POTENTIAL SOURCES OF GROUND WATER 
CONTAMINATION. 

National Water Well Association, Worthington, 


OH. 
For J bibliographic entry see Field 2F. 
W87-05071 


RELATION OF GROUNDWATER QUANTITY 
AND QUALITY. 
In i Association of Hydrological Sci- 


ences. 
For primary bibliographic entry see Field 2F. 
W87-05100 


RESPONSES OF HYDROLOGICAL SYSTEMS 
BUALTTY CHANGES IN WATER QUANTITY AND 
Institute for Soil Fertility, Groningen (Nether- 
lands). 

P. A. C. Raats. 

Sey Fesousdlags of 2 Spegecion tld thating Ge 
ity, a Symposium e 
XVIIIth General | Aenalty of the International 
Union of — and Geophysics, Hamburg, FR 
Germany, 1983. LAHS Publication No. 
146. p 3-12, at ig, 22 ref. 


Descriptors: *Hydrologic systems, *Water supply, 
*Water quality, *Hydrologic models, Model stud- 
ies, Computer models, Groundwater recharge, 
Groundwater, Mathematical studies, Solutes, 
Mathematical equations, Flow profiles. 


There is an abundance of models intended for the 
evaluation of a wide range of aspects of water 
quantity and quality. Computers can be instructed 
to deal with intricate models accounting for non- 
Tnearitice, heterogeneities, complex geometries, 
and erratic initial and boundary conditions. To link 
inputs and outputs of linear, time-invariant, and 
causal systems, only the unit impulse response 
(UIR) needs to be known. Thus recharge and 
discharge of water are linked by the instantaneous 
unit hydrograph (IUH), while the — and output 
of solutes are linked by the travel time density 
distribution (TTDD). Ideally, the [UH and TTDD 
should be derived from the Lege ee describing 
the flow of the water and solutes, but in many 
cases one must be satisfied with fits of empirical 
equations to input/output data. Examples of both 
approaches are discussed, and a direct compari 
of the to changes of water quantity and 
uality can be made if, for particular systems, both 
the IUH and the the TTDD are known. The response 
to changes in quantity is, in many cases, found to 
be swifter than the response to —— in quality, 
even in the absence of adsorption, fixation, and 
—< solutes. (See also W57-05100) (Author’s 
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CHANGE OF GROUNDWATER QUALITY IN 
= YUN-LIN BASIN DUE TO OVER-PUMP- 
, 

National Taiwan Univ., Taipei. Dept. of Agricul- 
tural Engineering. 

Y. S. Tsao. 

IN: Relation of Groundwater Quantity and Qual- 
ity, we of a Symposium Held During the 
XVIIIth General Assembly of the International 
Union of Geodesy and Geophysics, Hamburg, FR 
Germany, Auge, 1983. IAHS Publication No. 
146. p 33-43, 7 fig, 3 tab, 3 ref. 


Descriptors: *Groundwater quality, *Yun-Lin 
Basin, *Pumping, *Groundwater ent, 
Saline water intrusion, Groundwater depletion, 
Coastal aquifers, Hydraulic models, Finite element 


Yun-Lin basin, with an area of 1075 km, has 
6508 deep wells, and an exceptionally high well 
density of ore than 6/sq km. Over-pumping and 


heavy on groundwater have resulted 
ina fn ee deterioration of groundwater qual- 
i a, ae water quality data are 

e relationships between rate 

and changes in groundwater quality. 

gore ay Fog ny: dah 2 pone 
health hazards caused by = of ground- 
water quality are also discussed. In a comparison 
study mrarcrs: So the finite element method, simula- 
tion suggested that decline in groundwater level 
may be overcome by modifying location of 
pumping fields wie = reduction in the 
pace tity abstracted. proposition is to 
undwater above its present level to 

perce the ill-effects of over-pumping. In ex- 
ploring this proposition, the present hydraulic 
model has ole . pa sto ge chemical 
ig a hydrodynamic perspective 

. A continuing collaboration be- 
hydrology and medical fr nb is 
for greater ed by dining 0 oe 
= health hazards caused by taminat- 
ed undwater. (See also. W: 100). (Lantz- 
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transport in 
of Yun-Lin 
— the 


GROUNDWATER CHANGES IN THE URBAN 
AREA OF WROCLAW IN THE PERIOD 1874- 


1974, 
Akademia Rolnicza, Wroclaw (Poland). Inst. of 
Hydro- and Geotechnics. 

For rimary bibliographic entry see Field 2F. 
'W87-05105 


EXPLOITING LAYERS OF FRESH WATER 
FLOATING ON SALT WATER BY DRILLING 
CIRCULAR WELLS: THEO 


TORE OPTIMALE A DONNER A 
pag thee (Senegal). Lab. d’Hydraulique. 
D. Gourieres 


IN: Relation of Groundwater Quantity and Qual- 
ity, —— of a Symposium Held During the 
XVIIIth General — ly of the Interna' 

Union of Geodesy and Geophysics, Hamburg, FR 
Germany, ‘Anam, 1983. IAHS “Publication No. 
146. p 145-158. 6 fig, 1 tab, 1 ref. 


Descriptors: eng Oe *Water yield, *Saline-fresh- 
water interfacers, *Saline water, *Salinization, 
*Groundwater management, Groundwater poten- 
tial, Groundwater quality, Drawdown, Aquifers, 
Porous media, Pumping wells. 


The pumping of water from a well sunk into a 
fresh water aquifer floating above salt water causes 
a rise of the fresh — water interface be- 
neath the well. Assuming the fresh water aquifer is 

replenished and the level of the interface does not 
pe the bottom of the well, the author establishes 
a semi-theoretical, semi-experimental formula for 
determining the water discharge as a function of 
the drawdown. The maximal drawdown and dis- 
charge avoiding salinization of the well are then 
derived from the previous relationship. The prob- 
lem is solved for unconfined and confined, fresh 
water aquifers floating above salt water and con- 
tained in WAT 85103 and isotropic porous media. 
tp also W87-05100) (Author’s abstract) 


HEAT AND MASS TRANSPORT IN SATURAT- 
ED-UNSATURATED GROUNDWATER FLOW, 
Technische Hochschule Aachen — F. R). 
Lehrstuhl fuer Wasserbau und Wasserwirtschaft 
und Inst. fuer Wasserbau. 

For primary bibliographic entry see Field 2F. 
W87-05114 


KALMAN FILTER IN GROUNDWATER BASIN 
SIMULATION - A SENSITIVITY STUDY WITH 
A SYNTHETIC 





Technische Hochschule Aachen (Germany, F. = 
Lehrstuhl fuer Wasserbau und Wasserwirtschaft 
und Inst. fuer Wasserbau. 


H. Sacher. 

ion ty, Proceedings of« Sympos! Held Dust mary eer nye 

ity, of a Symposium Hi e 
General Assembly of the International 

Union ‘ot dele and Geophysics, Hamburg, FR 

ge Anan 1983. IAHS Bublication” No. 

146. p 167-177, 8 fig, 9 ref. 


Descriptors: *Groundwater basins, *Mathematical 

models, *Kalman filters, *Sensitivity analysis, 
*Simulation, *Model — Groundwater man- 
agement, Groundwater quality, Mathematical anal- 
ysis, Permeability coefficient, E Hydraulic load. 


Regional groundwater models have become an 
important tool for describing the results of human 
impact on groundwater basins. Unfortunately, 
there are a number of problems hampering the 
optimal use of these models when applied to prac- 
tical problems. The sources of uncertainties may be 
summarized as follows: (1) simp assumptions 
in the mathematical fecuuledien of the flow in 
porous media (discrete in space and time); (2) 
estimation of model parameters for the spatiall 
distributed hydraulic coefficients and storage a 
ficients; (3) estimation of the initial state, model 
inputs, and boundary conditions (system dynam- 
ics); and (4) uncertain measurements of head 
(system observation). To analyze the influence of 
these uncertainties in model boundary conditions, 
model inputs and measurements, the finite element 
method is used for the simulation of the ground- 
water flow and the Kalman filter for updating the 
simulated system state. A synthetic example has 
been chosen to investigate all terms of uncertainty 
in a completely controlled system. The interde- 
between the filter estimates for the 
system state and the estimated covariance matrices 
= the a eee is shown by systematic, 


of each covariance matrix. 
(See als ant -05100) (Lantz-PTT) 
W87-05115 


PUMPING FROM MULTIPLE WELLS RE- 
DUCES WATER PRODUCTION REQUIRE- 
MENTS: RECOVERY OF MOTOR VEHICLE 
FUELS, LONG ISLAND, N.Y., 

New York State Dept. of Transportation, Hyde 
Park. Region 10. 

For wel bibliographic entry see Field 5F. 


4C, Eitects On Water Of 
Man’s Non-Water 
Activities 


ACID RAIN SPURS CLEAN-CO. 


F bibliographi areas. 
‘or ld ic entry see Fie 
W87-04371 — 


SOIL AND GROUNDWATER SALINITY 
IN EASTERN 


‘A, 
North Dakota State Univ., Fargo. Dept. of Soil 
R. L. Skarie, J. L. Richardson, A. Maianu, and G. 
K. Clambey. 
Journal of a Quality JEVQAA, oy 
15, No. 4, p 334-340, October-December 1986. 
fig, 5 tab, 18 ref. USDA Grant 3) CRSR-2-2307, 


Descriptors: *Saline soils, *Soil salinity, *Ground- 
= a *Path of pollutants, *Water pollu- 

*Drainage ditches, *Red River 
Valley, *Salinity, North Dakota, Hydrology, Seep- 
age, Ponds, Recharge, Runoff, Productivity. 


Excessive salinity has been estimated to affect 
nearly 250000 ha of land in the lacustrine plain of 
the Red River Valley of North Dakota. The prob- 
lem is generally associated with high water fables 

resulting from artesian pressures and poor drain- 
age. The most severely affected saline soils in the 
Red River Valley of North Dakota are normally 
chenrved in Hnneer qettetes slong, dheliaw seatuhde 
drainage ditches. Although the affected areas tend 
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to be small, taken as a group they represent a 
considerable loss of luctivity. was 
SS Aa 
ty _ groundwater hydrolo; it to 
, By adjacen 


gro’ to increase distance 

the drain. Ratios of Ca(2+) to Mg(2+) tended to 
decrease over the same distance. um salinity 
of the soil surface was observed where groundwat- 
er was of intermediate depth for a 


er parameters 
values of soil salinity for a given site. The degree 
of salinization appears more closely related to the 
frequency that surface water in the drains. 
Pond permanence was inft by wetland classifi- 
cation of the drains according to the plant species 
resent. (Alexander-PTT) 


EFFECT OF DEFORESTATION AND SUBSIST- 
ENCE AGRICULTURE ON RUNOFF OF THE 
KAFUE RIVER HEADWATERS, ZAMBIA, 
National Council for Scientific Research, Lusaka 
ae Staegop nares el 

‘or iographic entry see Fi ,. 
WS7-04564" 


UPLAND AFFORESTATION: INFLUENCES 
ON STREAM HYDROLOGY AND CHEMIS- 


TRY, 

Institute of —— - cra Bangor (Wales). 
r Research S| 

M. shaomapent 9 Do Newson. 

Soil Use and Management, Vol. 2, No. 2, p 61-65, 

June 1986. 35 ref. 


Descriptors: *Reforestation, *Stream hydrology, 
Stream chemistry, England, Hydrology, Sediment 
load, Water resources, Stream biota, fisheries, Site 
preparation, Fertilization, Reviews. 


The existing research on large-scale reforestation 
was reviewed and areas where scientific investiga- 
tion was essential for sound decisions about land 
ent = both timber and water 
ere . Afforestation in the 
British uplands could “4 to changes in the hy- 
drology, sediment load and chemistry of streams. 
These changes could affect water resource man- 
agement costs, stream biota and the health of fish- 
eries. Some of the changes could be related to 
specific phases of the forest it cycle, site 
——— fertilization and orp ay for example. 
Other changes in water yield and chemistry 
seemed to have complex origins in forest-atmos- 
phere and forest-soil interactions; these were more 
difficult to counteract. (Wood-PTT) 
'W87-04574 


ARE EUCALPYTS ECOLOGICALLY HARM- 
D. Poore, C. Fries, G. de la Lama, W. de P. Lima, 
and C. Malvas. 

Unasylva, Vol. 38, No. 152, p 19-22, 1986. 


Descriptors: *Eucalyptus, *Forestry, *Ecologi 
effects, Nutrients, Catchment areas, Erosion, 
ing management, Roots, Competing use, 
Vegetation. 


In an extract from a newly published UN Food 
and Agriculture Organization study, the ecological 
effects of eucalyptus trees are reviewed in terms of 
the economic and social consequences of their 
cultivation and use as a plantation species. 
inconclusive evidence that eucalypt mera 
may decrease the water yield of catchments be- 
8 ee ee eee 
com vigorously with ground v 

oe putt» Prcall inng ofhag. so pero 
Eucalypts are not good trees for erosion control 

wollen dey continue Semuet apeust's is 
suppressed by root competition. A na eucalypt 
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forest appears to control leaching and runoff of 
nutrients as well as other natural forests. There is 
an accumulation and i tion of organic 
matter where eaten are po ney > bare sites. 
Because of rapid es ing on 
short rotation | a dep! fase ¢ nutrient 
reserves. Ground vegetation is less affected by 
competition with lyptus in wet conditions than 
in = oe when it may be greatly reduced and leave 

the soil and prone to erosion. is no 
universal answer to the question of planting euca- 
lyptus and each case must be examined on its 


unghsin, Univ., Taich (Taiwan 
Graduate Inst. of Urban . vias . 


For primary bibliographic entry see Field 4A. 
W87-05003 


EFFECT OF ARIZONA’S 1980 GROUND 
WATER CODE ON THE PREVENTION OF 
mICuLTY WATER Se FROM AG- 
t. of Health Phoenix. 
graphic entry see Field 5G. 


DEGRADATION OF GROUNDWATER RE- 
SOURCES CAUSED BY INADVERTENT LAND 


MISUSE, 

Geological Survey, Reston, VA. 

For primary bibliographic entry see Field 5C. 
W87-05116 
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CONCENTRATED FLOW EROSION ON CON- 
VENTIONAL AND CONSERVATION TILLED 
WATERSHEDS, 

Agricultural Research Service, Council Bluffs, IA. 
For primary bibliographic entry sez Field 2J. 
W87-04923 


RUNOFF AND EROSION AS AFFECTED BY 


by In. 
J. E. Gilley, S. C. Finkner, R. G. Spomer, and L. 
N. Mielke. 
Transactions of the ASAE TAAEAJ, Vol. 29, No. 
. | a January-February 1986. 3 fig, 1 tab, 


pear yrs *Runoff, *Erosion control, *Soil loss, 
infall simulators, *Sediments, Regression anal- 
ysis, lowa, Loess, Surface cover. 


A thin surface seal with decreased infiltration ca- 
pacity may develop near the soil surface as a result 

of impact. Residue cover reduces soil 
com caused by impacting thus 
helping to maintain a greater infiltration rate. Resi- 
due cover also protects a portion of the soil surface 
aes ae 
ment. A reduction in sediment transport capacity 
of flow could result from smaller runoff velocities 
caused by surface residue. Both of these factors 
may contribute to reduced sediment concentration. 
The effects of varying rates of corn residue on 
runoff and erosion from a loess soil in southwest- 


tration and soil loss resulted from 

application. Small amounts of surface cover pro- 

duced substantial reductions in erosion. A regres- 
surface cover to residue 


function of surface cover were a 
using regression analysis. (See Bn 'W87-04 
(Alexander-PTT) 

W87-04926 
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RUNOFF AND EROSION AS AFFECTED BY 
CORN RESIDUE: PART II. RILL AND INTER- 
RILL COMPONENTS, 

Nebraska Univ.-Lincoln. 

J. E. Gilley, S. C. Finkner, R. G. Spomer, and L. 
N. Mielke. 

Transactions of the ASAE TAAEAJ, Vol. 29, No. 
1, p 161-164, January-February 1986. 6 fig, 19 ref. 


Descriptors: *Runoff, *Erosion control, *Rills, 
*Soil loss, *Rainfall simulators, *Sediments, Slope, 
Soil conservation, Erosion rates, Iowa. 


Upland soil erosion is classified into rill and inter- 
components. Rill erosion consists of the remov- 
al of soil by concentrated flow in small, but well 
defined channels. The existence of rills indicates 
the potential for excessive erosion. Interrill erosion 
in contrast, takes place in the region of shallow 
overland flow oo between rills. Raindrop 
— is the primary soil detaching mechanism on 
terrill regions. Soil particles detached by rain- 
yoy impact may be rted from the impact 
area by shallow ea land flow. . and soil 
loss variables were measured under simulated rain- 
fall conditions at selected downslope distances on 
plots with corn residue rates ranging from 0.00 to 
6.73 t/ha. Application of corn residue produced 
substantial reductions in runoff rate, runoff veloci- 
ty, sediment concentration and soil loss rate along 
the entire slope length. On those plots subject to 
rilling, runoff rate, sediment concentration and soil 
loss rate usually increased with downslope dis- 
tance. Rill and interrill sediment concentration and 
soil loss rate were also measured at selected slope 
lengths. Interrill sediment concentration changed 
little with downslope distance while greater inter- 
rill soil loss rates were observed with increasing 
slope length. Rill sediment concentration and soil 
loss rate increased rapidly near the bottom of the 
e. Pod also W87.04926) (Alexander-PTT) 
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FLOW-INJECTION DETERMINATION OF NI- 
TRATE IN NATURAL WATERS WITH 
COPPER- AND COPPERISED CADMIUM 
TUBES IN THE REACTION MANIFOLD 
SYSTEM, 

Pretoria Univ. (South Africa). Dept. of Chemistry. 
oa van Staden, A. E. Joubert, and H. R. van 


Fresenius’ Zeitschrift fuer Analytische Chemie 
ZACFAU, Vol. 325, No. 2, p 150-152, September 
1986. 2 fig, 1 tab, 9 ref. 


Descriptors: *Automation, *Water analysis, *Spec- 
tral analysis, *Spectrophotometry, *Flow-injection 

*Nitrates, *Natural waters, 
*Reaction manifold system, Azo dyes, Sampling 
Tate. 


An automated method is described for the determi- 
nation of nitrate-N in surface, ground, and domes- 
tic water based on flow-injection ‘ophoto- 
metry. Nitrate is reduced to nitrite with a copper- 
ized cadmium tube in the reaction manifold. Nitrite 
is diazotized with sulfanilimide le and the product is 
coupled with N-(1-naphthyl)eth di i 
dichloride to form a highly colored azo dye, which 
is measured at 520 nanometer. A copper tube, 
incorporated into the reaction manifold before the 
copperized cadmium tube not only improves accu- 
racy in the long run, but also extended the lifetime 
of the copperized cadmium tube. The sampling 
rate is 50 samples per hour. The method is suitable 
for the determination of nitrate-N with a coeffi- 
cient of variation of better than 1.5%. (Author’s 


abstract) 
W87-04373 





ANTIBIOTIC RESISTANCE AND TRANSFER- 
ABLE RESISTANCE IN ENTEROBACTERIA- 
CEAE IN MUNICIPAL WASTE WATERS, 


Vyskumny Ustav Preventivneho Lekarstva, Bratis- 
lava (Czechoslovakia). 

K. Kralikova, V. Krcmery, and V. Krcmery. 
Recombinant DNA Technical Bulletin RDTBDS, 
Vol. 9, No. 2, p 59-64, June 1986. 6 tab, 28 ref. 


Descriptors: *Resistant bacteria, *Pollutant identi- 
fication, *Wastewater treatment, *Antibiotic resist- 
ance, *Municipal wastewater, *Enteric bacteria, 
*Biological wastewater treatment, Gentamycin, 
Carbenicillin, Ampicillin, R plasmids, Bacteria. 


The incidence of antibiotic-resistance Enterobac- 
teriaceae and incidence of strains with transferable 
resistance were studied in 647 isolates using antibi- 
otic disks. High levels of gentamycin (GEN) resist- 
ance were found in 13.9% of isolates from 
wastewaters, which surpassed the level of resist- 
ance level in isolates from patients with urinary 
tract infections. The level of resistance to carbeni- 
cillin (CAR) also s the levels of CAR 
resistance observed in patients: 81.9% of Escheri- 
chia coli and 91.0% of the Salmonellae from 
wastewaters were CAR resistant. The most fre- 
quent resistant determinant found in bacteria isolat- 
ed for wastewaters was that to ampicillin (AMP) 
and CAR, although others were found. In 166 
antibiotic-resistant E coli strains isolated from mu- 
nicipal wastewaters, 21 combination of resistance 
to 7 antibiotics tested could be demonstrated. 
Eighteen combinations of resistance were observed 
in 152 antibiotic-resistant Klebsiella/Enterobacter 
strains. Biological treatment of wastewaters stimu- 
lated a 3-5% decrease in the incidence of resistant 
E coli strains, but there was a marked increase in 
resistant Proteus species. Strains of bacteria from 
municipal wastewater carried R plasmids at rela- 
tively high frequency (3-57.7%). This transferable 
resistance appeared to be concentrated in strains of 
Klebsiella SPP. (Rochester-PTT) 

W87-04377 


DEVICE FOR SAMPLING THE MUD-WATER 
INTERFACE IN EUTROPHIC LAKES AND 
BOGS FOR RESIDUE ANALYSIS 

Simon Fraser Univ., Burnaby (British Columbia). 
Dept. of Biological Sciences 

For primary bibliographic entry see Field 7B. 
W87-04383 


MONITORING OF ABIOTIC COMPART- 

MENTS FOR TRACE METALS: DIFFICUL- 

TIES, STRATEGIES AND USE OF SURVEYS, 

Nederlands Inst. voor Onderzoek der Zee, Texel. 

~ — bibliographic entry see Field 7B. 
87-04384 


SPECTRAL INTERFERENCES IN THE QUAN- 
TIFICATION OF ARSENIC IN WATER SAM- 
PLES BY INDUCTIVELY COUPLED PLASMA 
EMISSION SPECTROMETRY, 
Hydrological Research Inst., 
Africa). 

E. Davies, and P. L. Kempster 
Spectrochimica Acta (B) SAASBH, Vol. 41, No. 
11, p 1203-1209, November 1986. 


Descriptors: *Spectral analysis, *Chemical analy- 
sis, *Pollutant identification, *Arsenic, *Spectros- 
copy, Water analysis, Laboratory equipment, De- 
tection limits, Heavy metals. 


Pretoria (South 


Wavelength profiled obtained on an inductively 
coupled plasma (ICP) scanning monochromator 
were used for confirmation of arsenic in water 
samples following screening analysis on an ICP 
polychromator. Profile scans of four arsenic 
atomic lines were investigated for their usefulness 
for confirmation and quantification. Background 
structure was characterized, and detection limits 
and sensitivity were determined. Three arsenic 
lines were found to have adequate sensitivity and 
detection limits for establishment of compliance 
with the maximum permissible South African 
drinking water criterion for arsenic of 0.3 mg/] As. 
Background structure influenced the reliability of 
the detection limit. Spectral interferences were in- 
vestigated using single element standards. Signifi- 
cant interferences were found from aluminum, cad- 
mium, chromium, cobalt, and vanadium on one or 


several of the arsenic emission lines tested. (Au- 
thor’s abstract) 
W87-04469 


INFLUENCE OF 


ABIES (L.) KARST (EINFLUSS VON MINER- 
ALSTOFFERNAEHRUNG, OZON UND 


SAUREM NEBEL AUF DAS MONOTERPEN- 
MUSTER DER NADELN VON PICEA ABIES 


(L.) KARST), 
Technische Univ. Muenchen (Germany, F.R.). 
Lehrstuhl fuer Botanik. 

R. er sei and L. Merk. 
Forstwissenschaftliches Centralblatt, Vol. 105, No. 
4, p 258-261, September 1986. 1 fig, 1 tab, 9 ref. 


Descriptors: *Water pollution effects, *Nutrients, 
*Air pollution, *Tissue analysis, *Acid rain, *Air 
pollution effects, *Spruce trees, *Ozone, *Fertiliza- 
tion, *Bioindicators, *Terpenes, *Acid fog, *Plant 
pathology. 


This study seeks to provide evidence as to whether 
the monoterpenoids could serve as bioindicators of 
air pollution. The percentage contents of monoter- 
penes from plants exposed to different experimen- 
tal conditions were separately analyzed according 
to needle age. Different terpene patterns exist (e.g. 
camphene, camphor, borneol) but may not relate 
to any of the experimental conditions. (Airone- 


PTT) 
W87-04496 


INVESTIGATIONS COMPARING THE INFLU- 
ENCE OF SPRUCE (PICEA ABIES (L.) KARST) 
AND BEECH (FAGUS SYLVATICA L.) ON THE 


KARST) UND BUCHE (FAGUS SYLVATICA L.) 
AUF DIE SICKERWASSERQUALITAET), 
Munich Univ. (Germany, F.R.). Lehrstuhl fuer 
Bodenkunde. 

For primary bibliographic entry see Field 5B. 
W87-04510 


ORGANIC ACIDS IN SPRINGTIME WISCON- 
SIN PRECIPITATION SAMPLES, 

Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 5B. 
W87-04514 


FLUORIDE CYCLING IN NATURE THROUGH 
PRECIPITATION, 

Bhabha Atomic Research Centre, Bombay (India). 
Air Monitoring Section. 

For primary bibliographic entry see Field 5B. 
W87-04515 


DETERMINATION OF TRACE METALS IN 
Y DI PULSE 


‘AMMETRY, 
Antwerp Univ., Wilrijk (Belgium). Dept. of Chem- 


istry. 
L. Vos, Z. Komy, G. Reggers, E. Roekens, and R. 
Van Grieken. 
Analytica Chimica Acta ACACAM, Vol. 184, p 
271-280, June 30, 1986. 4 fig, 3 tab, 16 ref. Belgian 
Ministry of Science Contract 84-89/67, EEc Grant 
ENV-768-B/RS. 


Descriptors: *Measuring instruments, *Pollutant 
identification, *Water pollution sources, *Voltam- 
metry, *Trace metals, *Rainfall, *Precipitation, 
*Acid rain, Metals, Heavy metals, Pollutants, 
Sample preparation, Detection limits, Optimiza- 
tion, Performance evaluation. 


Differential-pulse stripping voltammetry was used 
to measure zinc, cadmium, lead and copper by 
anodic stripping and selenium (IV) by catholic 
stripping in rain water at pH 2; consequently, at 
pH 9.1, manganese was measured by anodic strip- 
ping on the same portion, and cobalt and nickel 
were measured in the adsorptive mode after forma- 
tion of their dimethylglyoximates. The instrumen- 





tal parameters were optimized, and the linear 
ranges, mutual interferences and detection limits 
were studied. Excellent accuracy was demonstrat- 
Py the standard Lg reer ag was around 15% at 2.5- 

levels. The method was shown 
to 4 le for rain water. (Author’s abstract) 


ENZYME TEST FOR D) IG ISOMA- 
LATHION IMPURITIES IN WATER-DISPERS- 
IBLE POWDERS OF MALATHION, 

Yugoslav Academy of Sciences and Arts, Zagreb. 
= a Medical Research and Occupational 
E. Reiner, and Z. Radic. 

Bulletin ‘of the World Health Organizatio: 
BWHOAG, Vol. 64, No. 3, p 397-401, 1986. 3 fig, 1 
tab, 5 ref. WHO Project V2/181/169. 


Descriptors: ae identification, *Water pol- 
lution sources, * tion, *Malathion, 
*Enzymes, * 


toxicity, trhinloper chromato; tography, Catalysts, 
ography, ytotoxicity, Poi- 
ludge, Spectral analysis, De- 


An enzyme test for determining isomalathion im- 
in water dispersible powders of malathion 
fWDP). In this test, the organophosphorus impuri- 
ties in WDP malathion were extracted with metha- 
nol. The diluted extract was then incubated with 
acetylcholinesterase. After 10 minutes the substrate 
acetylthiocholine iodide was added, and the residu- 
al enzyme activity was measured photome- 
trically. The de; of enzyme inhibition proved to 
be proporti to the concentration of organo- 
phosphorous Gouin. The lower limit of detec- 
tion of the test was 0.01% (w/w) isomalathion. For 
18 samples of WDP malathion there was good 
correlation between the levels of isomalathion 
found using the enzyme test and those obtained by 
thin-layer chromatography. (David-PTT) 
W87-04520 


DETERMINATION OF ORGANIC AND INOR- 
GANIC ACID SPECIES IN THE ATMOS- 
PHERE AND IN RAIN-WATER BY ION CHRO- 
MATORGRAPHY, 

Consiglio Nazionale delle Ricerche, Rome (Italy). 
Ist. Inquinamento Atmosferico. 

D. Brocco, and R. Tappa. 

Journal of Chromatography JOCRAM, Vol. 367, 
a p 240-246, September 26, 1986. 2 fig, 3 tab, 


Descriptors: *Pollutant identification, *Sample 
preparation, *Water pollution sources, *Acid rain, 
*Organic acids, *Inorganic acids, *Rain, *Ion 
chromatography, *Rome, Cellulose triacetate fil- 

ters, Alkaline filters, Acetic acid, Ion exclusion 
caaaanaiy, Atmosphere, . 


An accurate and sensitive method for the simulta- 
neous determination of volatile organic acids and 
gaseous inorganic species in the atmosphere and 
rain-water is presented. The ex, ents were per- 
formed 30 km east of Rome. The sampling assem- 
bly consisted ao. Lene set ion a 
separate parti and gaseous p a lose 
triacetate membrane filter was used together with 
an alkaline filter. The precipitation sample were 
collected on a daily basis using a wet/dry collector 
pag exposed separate containers during wet and 
dry periods. Whatman 41 cellulose filters were 
rinsed in aqueous 1 M potassium hydroxide solu- 
tion and dried under vacuum over silica gel. Metri- 
cel filters were used to collect particulate matter. 
Particulate water-soluble chloride, nitrate, sulphate 
and hydronium were determined. The impregnated 
filters used for collection of gaseous compounds 
were extracted with 10 ml of deionized water. The 
filter extracts and precipitation samples were ana- 
ro for organic acides and for Cl\(-), NO2(-), 
bg tron $040.) Two prcedures were applied: 
(IC) and ion exclusion chro- 

—enaie yo a with IC. The organic 
acids in the sample were identified and quantitated 
by comparision with standards. Upon collection, 
the pH of precipitation samples was determined. In 
the filter series, the first filter was used to collect 
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Identification Of Pollutants—Group 5A 


particulate matter, the second and third were im- 
yon filters. The first and third showed very 
low concentrations of particulate organic acids, 
whereas the second filter absorbed almost all of the 
organic acids. These results indicated that the acids 
and inorganic species in the atmosphere were 
trapped mostly on a single potassium hydroxide 
impregnated filter after 24 h of sampling. Acetic 
acid was the most abundant organic species, fol- 
lowed by formic acid. Rain samples analyzed a 
cated a —— variability and were not 

ive of the ge composition of the scdic 

<a of precipitation. (Main-PTT) 





DETERMINATION OF NITRATE AND SUL- 
PHATE IN RAIN-WATER BY CAPILLARY 
ISOTACHOPHORESIS, 

Komenskeho Univ., Bratislava (Czechoslovakia). 
Inst. of Chemistry. 

D. Kaniansky, I. Zelensky, P. Havasi, and M. 
Cerovsky. 

Journal of Chromatography JOCRAM, Vol. 367, 
No. . p 274-279, Sepestiber 26, 1986. 1 fig, 3 tab, 
35 


Descriptors: *Nitrates, *Sulphates, *Water analy- 

sis, *Acid rain, *Rain, *Capi isotachophoresis, 
Pestienmenn evaluation, Com m studies, 
Drinking water, Bion acid ions, Regression equa- 
tions, Detection limi 


A more suitable system than capillary isotacho- 
phoresis (ITP) for analysis of inorganic anions 
present in surface and drinking water was investi- 
gated, and the performance of ITP in comparison 
to the approved wet-chemistry procedures was 

. The separation unit was assembled in a 
coupled column configuration. Nitrate and sul- 
phate were present in rain-water in similar concen- 
trations, prema within the range 1-10 ppm. 
Anions of fatty acids were the only constituents 
considered potential interferents in the ITP analy- 
sis. The composition of the leading electrolyte was 
such as to combine the complexation effect of 
Mg(2+) with the retardation of sulphate via the 
electrophoretic and relaxation effects of both 
counter ionic constituents. As the effective mobi- 
lites of the separands were high under these condi- 
tions, a mobile terminating anion (acetate) was 
employed. The results of the quantitative analyses 
were derived from the electronically measured res- 
idence times of the zones in the conductivity detec- 
tor of the analytical column. Using the experimen- 
tal conditions described quantitive analysis of sam- 
ples containing nitrate and sulphate concentrations 
of 0.35 and 0.25 ppm, respectively, were conduct- 
ed. Deviations found in the determination of ni- 
trate by different methods were evaluated as statis- 
tically insignificant. The results of the determina- 
tions of sulphate obtained by the different methods 
deviated with a high statistical significance. The 
same conclusions were drawn from the comparison 
of ITP with photometric titration, while the results 
obtained by turbidimetry deviated from those of 
ITP with a low statistical significance. (Main-PTT) 
W87-04535 


EVALUATION OF THE SIGNIFICANCE OF 
METAL-BINDING PROTEINS IN THE GAS- 
TROPOD LITTORINA LITTOREA, 

Marine Biological Association of the United King- 
dom, Plymouth (England). 

For primary bibliographic entry see Field 5C. 
W87-04538 


DISTRIBUTION OF CD, PB AND CU BE- 
TWEEN THE DISSOLVED AND PARTICU- 
LATE PHASE IN THE EASTERN SCHELDT 
AND WESTERN SCHELDT ESTUARY, 
Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Heisse Chemie. 

For primary bibliographic entry see Field 5B. 
W87-04566 


NICKEL-63 IN COLUMBIA RIVER SEDI- 
ION BELOW THE HANFORD RESERVA- 
Oregon State Univ., Corvallis. School of Oceanog- 


raphy. 
For J vn bibliographic entry see Field 5B. 
87-04577 


PLUTONIUM AND AMERICIUM IN ARCTIC 
SCOTTISH 


AND 
Lund Univ. (Sweden). Dept. of Radiation Physics 
Se rary bibiogrphic entry see Field 5B. 


MIGRATION OF  - ecaaacazeaaaaa 
TRITIUM IN LAKE HURO) 

Helath and Welfare Canada, _ (Ontario). En- 
ivronmental Radiation Hazards Div. 

For primary bibliographic entry see ‘Field 5B. 
W87-04579 


U0O2(2+)-HUMATE INTERACTIONS IN SOFT, 
ACID, HUMATE-RICH WATERS, 

Michigan State Univ., East Lansing. Dept. of Fish- 

eries and Wildlife. 

For primary bibliographic entry see Field 5B. 

W87-04580 


TIME-DO! METHOD 


IMAIN REFLECTOMETRY 
FOR MEASURING SOIL WATER CONTENT 
AND SALINITY, 
Agricultural Research Service, Riverside, CA. Sa- 
linity Lab. 


oy ty bibliographic entry see Field 2G. 
Ww87 


ANALYSIS FOR TRACE AMOUNTS OF GEOS- 
MIN IN WATER AND FISH, 

Agricultural Research Service, New Orleans, LA. 
Southern Regional Research Center. 

yd ¥. Dupuy, G. J. Flick, A. J. St. Angelo, and G. 


Journal of the American Oil Chemists’ Society 
gee Vol. 63, No. 7, p 905-908, July 1986. 2 
ig, 20 re! 


Descriptors: *Fate of pollutants, *Sample p 

tion, Pollutant identification, *Tissue analysis 
in, *Trace levels, *Water analysis, *Fish, 

New Techniques, Centrifugation, Capillary gas 

chromatography, Gas chromatography, Chroma- 

tography, Detection limits. 


The problem of recovery of the odor-causin i tresold 
min, which has a very low organol old 
level, from fish tissue or water is 
amounts of geosmin porwr te eye 
decalol) were concentrated from relatively large 
volumes of water by vegetable oil extraction. After 
stirring the two p! for 30 minutes, the dis- 
persed oil was allowed to separate. The oily layer 
was removed and centrifuged to break the emul- 
sion and separate the two layers. The direct 
chromatographic technique was used to resolve 
the geosmin from other volatile components on a 
capi el chromatographic column. Volatiles 
=a from the oil by securing an aliquot 
of the oil la: pd on volatile-free glass wool in the 
glass liner of the special gas perpen gay inlet 
system. Geosmin was detected at og 
level with this simple and rapid technique. A yo 
ue also was developed for detecting geosmin in 
Pa tissue; it involves steaming the fish to break up 
the tissue, centrifuging the residual oil phase, and 
detecting geosmin by capillary gas chromatogra- 
PWisod The _ remains in the residual oil. 


We7-04602 


HYDROLYTIC STABILITY OF CHEMICALS - 
A COMPARISON OF EPA AND OECD PROTO- 
COLS AND SUGGESTIONS FOR A COM- 


BINED UNIVERSAL METHOD, 
Shell Research Ltd., Sittingbourne (England). Sit- 
aT Geeue Research Cen 


Pesticide Sclence PSSCBG, Vol. 17, No. 3, p 277- 
286, June 1986. 6 tab, 13 ref. 


Descriptors: *Water analysis, *Analytical methods, 
*Hydrolysis, *Hazardous materials, *Risks, *Risk 
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assessment, Sampling, Sample preparation, Stand- 
ards, Comparison studies. 


The for determining rates of hydrolysis 
asa mo pf tom tthe EBA nd OECD 
rr ogping on section 
pose of such determinations. Briefl 
ubiquitous in the environment, chemicals i 
duced into it may degrade by hydrolysis. Thus 
toni 5 on & Se set come ae 
reactions the persistence of a chemical 
in the environment. It is important therefore to be 
ped ag tegrcage a that hydrolysis under 
conditions similar to those found in the environ- 
sash, Giamanciten of eo tout aunt GA, ond 
OECD guidelines shows that there are small but 
— differences in the protocols recommend- 
for determining the rates of hydrolysis of indus- 
trial chemicals for environmental hazard assess- 
ment. The detailed conditions given in these guide- 
lines, such as purity and concentration of active 
ingredient, co-solvent, pH, buffer type and concen- 
ee Se 
aaa analysis, were in relation to their 
effects on the accuracy of the measured rates of 
hydrolysis. It is suggested that the two protocols 
could be made more similar while still obtaining 
mange” Deep amntcc J accurate for estima- 
tions of abiotic environmental persistence. (Alexan- 
der-PTT) 
W87-04614 


QUANTITATIVE STRUCTURE-ACTIVITY 

LATIONSHIPS IN AQUATIC TOXICOLOGY, 
Utrecht Rijksuniversiteit (Netherlands). Dept. of 
— Pharmacology, Pharmacy and Toxicol- 


Por rimary bibliographic entry see Field SC. 
W87-04615 


EVALUATION OF MODELS USED TO ASSESS 
THE FATE OF CHEMICALS IN AQUATIC 


SYSTEMS, 

Shell Research Ltd., Sittingbourne (England). 

For Ferd bibliographic entry see Field SB. 
87-04616 


APPLICATION OF REVERSE-PHASE H.P.L.C. 
pao THE DETERMINATION OF PARTITION 


CIENTS, 
Shell Internationale Research Maatschappij N.V., 
The Hague (Netherlands). 

C. V. Eadsforth. 

Pesticide Science PSSCBG, Vol. 17, No. 3, p 311- 
325, June 1986. 8 fig, 5 tab, 39 ref. 


Descriptors: *Partition coefficients, *Fate of pol- 
lutants, *Path of — *Solubility, *Chroma- 
tography, *Organic compounds, ion, Re- 
tention time, Automation, — process- 
ing, Solutes, Spectral omipdn Solvents, Correla- 
tion analysis. 


The assessment of the potential environmental haz- 
ards of industrial chemicals requires information 
about three major ecotoxicological properties, irre- 
spective of the use of the chemicals or the way in 
which they reach the environment: firstl 

acute toxicity to aquatic or, ; secondly, the 
rate at which they degrade in the natural environ- 
ment; and thirdly (especially for those products 
which are shown or expected to de slowly) 
their tendency for bioaccumulation. erse-phase 
high performance liquid chromatography (hp), 
using a C18 analytical column, was applied to the 
determination of partition coefficients for a range 
of agrochemicals and industrial chemicals. Using a 
correlation plot of the logarithm of the capacity 
factor (k) with the logarithm of the n-octanol/ 
water coefficient P sub ow, partition co- 
efficients were predicted with a 95% tolerance 
femal of + 0 - Jog 0.80 of the literature iterature ‘shake 
flask’ value for compounds of random structure 
over the log P sub ow range 0-6. Individual regres- 
sion lines were fitted for compounds of comparable 


predictions 
to be made. The reverse-phase h.p.l.c. method has 
a number of advantages over the traditional ‘shake- 
flask’ method. Quantitative methods are not re- 


a or do not have to be developed and only 
determination of the retention time is neces- 
sary. Quick and precise determinations of retention 
times are facilitated by h.p.l.c. and further im- 
provement can be obtained by automation of sol- 
vent mixing, solute injection and data pi 
H.p.l.c. was used to generate partition coeficient 
data for — ipdecghatie materials and, becai 
of its resolving power, data for mixtures and a 
vent fractions. Dual detection, using u.v. and r.i. in 
series, was necessary for some compounds, particu- 
larly unknown mixtures and impure compounds. 
Calculations of log P sub ow based on the frag- 
ment-addition using the structural data file, 
MACCS, was of considerable value in confirming 
entally derived values. In certain cases, 
culated ios P sub ow values were considered 
more trustworthy than experimental values. (Alex- 


W87-04618 


FIELD TESTING OF A LARGE VOLUME 
LIQUID-LIQUID EXTRACTION DEVICE FOR 
HALOGENATED ORGANICS IN 

WATERS, 
National Water R h Inst., Burlington (Ontar- 
io). Environmental Contaminants Div. 

B. G. Oliver, and K. D. Nicol. 

International Journal of Environmental Analyti 
Chemistry LJEAA9, Vol. 25, No. 4, p 275-285, 
1986. 1 fig, 5 tab, 12 ref. 





Descriptors: *Measuring instruments, *Water anal- 
ye *Sample preparation, *Extraction, *Trace 
levels, *Organic —— *Halogenated com- 
pounds, Field tests, Performance evaluation, Re- 
covery, Detection limits. 


In most environmental research, there is a need to 
measure the concentration of organic chemicals in 
the water phase. For wastewater samples, simple 
liquid-liquid extraction procedures on sample vol- 
umes of 4 L or less are usually uate to provide 
sufficient analytical sensitivity. en wastewater 
discharges have been diluted and chemicals are lost 
from the water phase by volatilization and/or asso- 
ciation with s sediments or biota, the con- 
centrations in — us phase are usually very 
low. The testing of a large volume (200 litre) 
liquid-liquid extractor for trace organics in the 
ratory and in the field is described. The recov- 
ery efficiency of the nage per ges by de 
tory spi experiments id spiking of five 
surrogate chemicals, was reasonably consistent and 
in the 40-70% range. Concentration and cleanu; 
soeeiiees Got Gee celmeet due dened tn 4etdl. 
le device reduces the detection limits of the 
organic chemicals by one or two orders of magni- 
tude over those achieved with conventional small 
=e -10L) samples. (Alexander-PTT) 


SIMPLE DEVICE FOR ISOLATION OF OR- 
GANIC COMPOUNDS FROM WATER, 

Gdansk Technical Univ. (Poland). Inst. of Inorgan- 
ic Chemistry and Technology. 

M. Biziuk, and J. Namiesnik. 

International Journal of Environmental Analytical 
Ch IJEAASY, Vol. 26, No. 3/4, p 193-207, 
1986. 9 fig, 3 tab, 29 ref. Polish academy of Sci- 
ences Grant MR. I-15. 


Descriptors: *Measuring instruments, *Water anal- 
ysis, *Organic compounds, *Organochlorine com- 
ag ® *Sample ee ielonion Performance evalua- 

‘emperature, Oxidation, Coulo- 
ame "Chioeidea. 


One of the basic analytical techniques used in the 
area of analysis of organic pollutants of various 
types of water (surface water, tap water, industrial 

uents, etc.) is gas chromatography. The type of 
matrix represented by water causes limitations in 
maximum sample volume which can be directly 
introduced into a GC column. Usually, in the case 
of direct aqueous injection (DAI) this sample 
volume is on the order of several microliter(uL) 
whereas in i cases the inj aqueous 
sample does not exceed 400 uL. A simple device 
for isolation of organic compounds from aqueous 
samples was designed and its operating parameters 


tested during both periodic and continuous oper- 
ation using isolation of organochlorine compounds 
as an example. A stream of an aqueous sample is 
pumped at elevated temperature by a — pump 
to an unit for expansion of the liquid p! surface, 
where the liquid is sprayed on the walls of the unit 
od down y. aan or —_- 
po passing to us Paidized are purg 
with a stream of ae me 2 air, and the 
chlorides formed are p ovostie nly pin deen ag 
The designed device, due to its simplicity, can be 
built and employed in each averagely equipped 
pe (Author’s abstract) 

W87-04621 


Massachusetts Univ. at Boston. Environmental Sci- 
= Program. 
en bibliographic entry see Field 5B. 


LINEAR ALKYLBENZENE SULFONATES 
(LAS) IN SEWAGE SLUDGES, SOILS AND 
SEDIMENTS: ANALYTICAL DETERMINA- 
TION AND ENVIRONMENTAL SAFETY CON- 
SIDERATIONS, 

Procter and Gamble European Technical Center, 
Brussels i 


(Belgium). 
H. De Henau, E. Mathijs, and W. D. Hoppi 
International Journal of Environmental 
Chemistry IIEAA9, Vol. 26, No. 3/4, p 279-293, 
1986. 3 fig, 9 tab, 32 ‘ref. 


Descriptors: *Alkylbenzene sulfonates, *Anionic 
surfactants, *Detergents, *Fate of Pollutants, 

*Sediments, *Pollutant identification, 
Pg ree on ge *Waste disposal, *Land dispos- 
al, Wastewater treatment, Transport, Prediction, 
Risks, Benthos. 


Linear Alkylb Iphonates (LAS), a major 
anionic surfactant used in laundry products, can be 
penn yaa ogg in the environment by instru- 
mental ysis. In addition to a desulfonation-gas 
chromatography Ped ch a method based on 
ba performance liquid chromatography was de- 
loped. The main features of the methods are 
outlined, and LAS concentrations measured in 
sewage sludge, sediments and sludge amended soils 
are reported. Knowledge of usage volumes, 
sewage treatment practices and environmental 
transport and transformation mechanisms has been 
used to predict concentrations of LAS. These cal- 
culated concentrations were found to well 
with those actually measured in the environment. 
Both measured and calculated ambient concentra- 
tions of LAS are below those which could 
produce potentially adverse or. in representa- 
tive surface water, benthic and terrestrial orga- 
nisms. (Author’s abstract) 
W87-04623 





TOTAL PHOSPHORUS ANALYSIS OF 
WASTEWATER SAMPLES USING THE STAN- 
one CHLORIDE REDUCTION PROCE- 


South Australia Engineering and Water Supply 
Dept., Salisbury. State Water Labs. 

B. C. Nicholson. 

International Journal of Environmental Analytical 
Chemistry IJEAA9, Vol. 23, No. 4, p 305-319, 
1986. 7 fig, 1 tab, 12 ref. 


Descriptors: *Wastewater analysis, *Phos josphorus, 
Pon ag ey of pred > agg ‘Color- 

* Bectocion tan i Salinity, Absorbance, 
Speck aul ysis. 


Phosphorus reaches natural waters from many 
sources. A major source is sewage and sewage 
effluents where the input from phosphates incorpo- 
rated in synthetic detergents is considerable. As 
phosphorus is an essential nutrient in the eutroph- 
ication process, accurate methods of analysis are 
— in water pollution studies. The stannous 
chloride reduction procedure for the colorimetric 
determination of total phosphorus in wastewater 
samples using potassium persulphate digestion was 





evaluated. Samples with salinities as low as 50 mg/ 
1 gave a levels approximately 10% lower 
true levels when absorbance readings 

esbe Silene dites tie eameennaiied tie oneal of 
10 minutes. With increasing salinity, the error in- 
creased to approximately 20%. This error can be 
overcome by the addition of sodium chloride to 
and samples to achieve salinity 

levels of 2,000 mg/1 or greater, and making absor- 
bance measurements after allowing at least 2 but 
not more than 3 minutes for color development. 


KINETIC-FLUORIMETRIC DETERMINATION 
OF SELENIUM IN THE we 
WITH USE OF METHYLENE B 

Palma de — Univ. (Spain). pod of Analyt- 


tal Analyti 
Chemistry IEAA9, Vol. 23, No. 4, p 321-329, 
1986. 2 fig, 3 tab, 11 ref. 


Sean oes Lean nage Gigeeien tet 
metry, *Trace lev: le tion, *Pol- 
lutant identification, Detection imits, Bases, Sul- 
fides, Water analysis, Heavy metals, Spectral anal- 
ysis. 

No method for the kinetic determination of seleni- 
um based on the appearance of fluorescence is to 
be found in the literature. A kinetic-fluorimetric 
method for determination of traces of selenium 
(0.01-0.4 ppm) is described. It is based on the fact 
that the reducing power of alkali sulfides can be 
considerably enhanced by the addition of elemen- 
tal selenium. The experimental variables and inter- 
ferences were studied. The selenium quantities are 
estimated in diverse environmental samples. (Alex- 


ander-PTT) 
W87-04631 


ANALYSIS OF POLYCYCLIC AROMATIC HY- 
DROCARBONS IN SEDIMENTS, SEWAGE 
SLUDGES AND COMPOSTS FROM MUNICI- 
PAL REFUSE BY HPLC, 

Tuebingen Univ. (Germany, F.R.). Inst. fuer Or- 

come Kaut, and P. Kra 
t, an uss. 

International Journal of Environmental Analytical 


yti 
Ch EAA, Vol. 23, No. 4, p 331-345, 
1986. 10 fig, 2 tab, 17 ref. 


Descriptors: *Polycyclic aromatic hydrocarbons, 
*Sediments, *Compost, *Sludge, *Municipal 
wastes, *HPLC, *Chromatography, *Pollutant 
identification, *Fate of pollutants, Extraction, 
Wastewater, Substrates, Organic compounds, Aro- 
matic compounds, Hydrocarbons. 


The extraction of 6 selected PAHs, Fluoranthene, 
cnet amino and 
lene 
pe eer naka was improved by hot 
let extraction with hexane/acetone. Overall 
concentrations for sediments (Neckar) lie between 
4.6 and 21.8 mg/kg (mean value 8.6 mg/kg). The 
corresponding values for the other substrates are 
waste by 29-2504 (791) ng/kg; sewage sludge 
2.2-20.4 (9.7) mg/kg; municipal refuse 0.06-187 
(6.9) of and waste compost 10.7-173.4 (14.7) 
mg/kg. It can therefore be concluded, that in all 
sinks of PAHs (sediments, sewage sludge and mu- 
rsp refuse) the content is roughly the same. The 
P. patiern of sediments and sewage sludges is 
very constant for different sampling sites. In con- 
trast or; municipal waste shows marked pat- 
tern variations. For waste water treatment plants a 
fer pee correlation between daily water input and 
‘AH content could be shown. PAH pattern com- 
parison shows inhomogeneity from mu- 
nicipal refuse over sewage sludge to river sedi- 
ments. (Author’s abstract) 
'W87-04632 


DETERMINATION OF ULTRA TRACE 
AMOUNTS OF COBALT IN FISH BY GRAPH- 
ITE ZEEMAN EFFECT ATOMIC 
ABSORPTION SPECTROMETRY, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


Atomic Energy of Canada Ltd., Chalk River (On- 
tario). Chalk River Nuclear Labs. 

J. W. McMahon, A. E. Docherty, J. M. A. Judd, 
and S. R. Gentner. 

International Journal of Environmental Analytical 
Chemistry IJEAA9, Vol. 24, No. 4, p 297-303, 
1986. 2 fig, 2 tab, 8 ref. 


Descriptors: *Tissues analysis, *Path of pollutants, 
*Trace levels, *Cobalt, Pg aye *Sam) le 

preparation, roe 9 = Chelation, 
traction, S; 


Trace amounts of cobalt are essential to the metab- 
olism of both terrestrial and aquatic biota. Howev- 
er, the study of cobalt uptake by biota, particularly 
in freshwater ecosystems, has been limited main! 
because the sensitivity of instrumentation for caw 
ysis of cobalt has been inadequate to measure low 
concentrations. A method is described for deter- 
mining stable cobalt concentrations in fish flesh 
encee tou adaies cea | CY 
furnace atomic spectrometry 
be “ae lysis on pe in ecg (10 
wi wet- 
Shing at 70580 C. Cobalt is chelated with ammoni- 
um pyrolidine dithiocarbamate (APDC) 
with methyl isobutyl ketone (MIBK) and anal 
by ZAAS. The mean cobalt content calc 
from the standard d additions three 
replicate fish flesh samples was 4.23 + or - 1.0 
microgram Co/Kg (dry weight). hades were 
also carried out on flesh and bone samples from 
similar sized fish, of the same ies, taken from 
three area lakes. (Alexander- 
W87-04633 


QUANTITATIVE DETERMINATION OF 
TRACE CONCENTRATION OF ORGANICS IN 
WATER BY SOLVENT EXTRACTION AND 
FUSED SILICA CAPILLARY GAS CHROMA- 
TOGRAPHY: ALIPHATIC AND POLYNU- 
CLEAR HYDROCARBONS, 

National Centre for Scientific Research, Havanna 
(Cuba). 

L. G. Bravo, and L. Rejthar. 

International Journal of Environmental Analytical 
Chemistry IJEAA9, Vol. 24, No. 4, p 305-318, 
1986. 4 fig, 5 tab, 9 ref. 


a *Trace levels, *Water analysis, 
*Sample preparation, *Chromatograpy, *Organic 
compounds, *Extraction, “Hedveseaicen, Detec- 
tion limits, Recovery, Aromatic compounds, Con- 
centration. 


The contribution of the PAHs to drinking water is 
small com to other sources and generally 
aquatic P represent a minor source of PAHs in 
the human environment but it is not possible to 
minimize their importance. Solvent extraction pro- 
cedures with six different solvents on aqueous 
model systems of aliphatic (C12-C22) and polynu- 
clear aromatic hydrocarbons (PAHs: naphthalene, 
acenaphthene, Feng phenanthrene, anthracene, 
fluoranthene and pyrene) were studied for analysis 
in the trace concentration range (20-50 ng/ml) by 
fused silica capillary gas coe gan Recov- 
ery efficiencies, reproducibilities and 
limits for each analyte and procedure are reported. 
The olfuce of the PAL on the exteacting ate of 
the aliphatic hydrocarbons at the trace concentra- 


discussed. (Alexander- 
waroties : ‘ van 


HANDLING OF ENVIRONMENTAL AND BIO- 
LOGICAL SAMPLES VIA PRE-COLUMN 
TECHNOLOG: 

Vrije Univ., Amsterdam (Netherlands). Dept. of 
For primary bibliographic entry see Field 7B. 
W87-04635 


SOLID-PHASE EXTRACTION AND CAPIL- 
LARY GAS CHROMATOGRAPHIC DETERMI- 
NATION OF TRIAZINE HERBICIDES IN 
WATER, 

— Univ., Gainesville. Pesticide Research 
P. C. Bardalaye, and W. B. Wheeler. 


International Journal of Environmental Analyti 
Chemistry IJEAA9, Vol. 25, No. 1-3, p 105-113, 
1986. 3 fig, 1 tab, 15 ‘ref. 


Descri *Extraction, *Chromato md 
*Sample preparation, *Triazines, *H 

*Water analysis, Trace levels, Sampling, Seaptiom, 
Detection limits, Desorption. 


tors: 


Pollution of groundwater, streams and wells by 
synthetic organic chemicals has been recognized as 
an important environmental problem within the 
last few years. It is increasingly apparent that 
water is being contaminated by various waste dis- 
posal activities. A facile and efficient method is 
described for the determination of trace quantities 
of triazine herbicides, terbutryn, prometryn and 
ametryn in water. The procedure involved precon- 
centration of water — by sorption on chro- 
matographic ans ica gel particles with chemi- 
cally modified surface, being covalently bonded 
with a monofunctional C8H17 group. This was 
followed by solvent desorption with 2-propanol. 
The determinative step was achieved by hes pd 
gas chromatography on Supelcowax-10 silica 
column using a nitrogen-phosphorus detector. The 
limit of detection was 0.1 microgram(ug) - 10ug/L. 
(Alexander-PTT) 

W87-04636 


MULTICOLUMN ION CHROMATOGRAPHIC 
DETERMINATION OF NITRATE AND SUL- 
FATE IN WATERS CONTAINING HUMIC 
SUBSTANCES, 

Lund Univ. (Sweden). Dept. of Analytical Chem- 


E. Hoffmann, G. Marko-Varga, I. Csiky, and J. A. 
Seam 
International Journal of Environmental Analyti 
Chemistry IJEAA9, Vol. 25, No. 1-3, p 161-171, 
1986. 5 fig, 1 tab, 16 ref. 


Descriptors: *Chromatography, *Nitrates, *Sul- 
fates, *Decomposing or; matter, *Water anal- 
ysis, *Natural waters, Humic acids, Ion exchange, 
Anions, Detection limits, Tra Trace levels. 


The analysis of nitrate and sulfate in natural waters 
is of great biological and environmental 
cance. A large variety of traditional techniques has 
been used for their determination. All these tech- 
niques are influenced by the presence of humic 
substances in the samples and there is a continuous 
need for selective methods. A three-column ion 
chromatographic system for the removal of humic 
substances from natural waters, and subsequent on- 
line concentration and determination of nitrate “ 
sulfate using non-suppressed ion chromato 
is presented. Humic substances are remov: 
le adsorption columns packed with Pm 

ly bonded amine silica material. The sample is 
directly transferred to an ion exchange column 
where the anions are concentrated ca. 10 times. 
Aap enany avers: Gate ae wees 
a third column where they are separated and quan 
tified. The detection limit is less than 1 of 
nitrate or sulfate in water containing 45 mg/L of 
born (Alexander-PTT) 


USE OF SERUM ANTIBODY AS A MEANS TO 
DETERMINE INFECTIONS FROM EXPO- 

SURE TO WASTEWATERS AND REFUSE, 

Cincinnati Univ., OH. Dept. of Environmental 

Health. 

C. S. Clark, and C. C. Linnemann. 

CRC Critical Reviews in Environmental Contro! 

CCECAU, Vol. 16, No. 4, p 305-326, 1986. te 

12 tab, 55 ref. USPHS ES 00159. 


rs: *Bioassay, *Water pollution effects, 

exposure, *Serum antibodies, *Infec- 

‘Wastewater —. *Reviews, 

men ein Pathogenic viruses, 
Fungi, 


Serum antibody levels have been used to document 
prior infection with pathogenic viruses and bacte- 
ria and, to a lesser extent, with certain parasites 
and fungi. This review is organized by pathogen 
type: viruses, bacteria, parasites, fungi, and algae 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5A—Identification Of Pollutants 


Fete operation incloing wastewatt cobecton 
inch : wastewater lection 
and treatment, land ion of wastewater 
and effluent, reuse collection and dis- 
= the studies done on the use of 
ly as aeons 

to wastewater 
> in the = re © 10 years, have 
was evidence 


to wastewater/sludge car- 
vied with ft 8 i to vi infection: Most 


to of infection in individuals 
provided a convenient 


OTE MEASUREMENTS 
OF TROPOSPHERIC CARBON MONOXIDE 
CONCENTRATIONS MADE THE 
1979 SUMMER MONSOON EXPERIMENT 
(MONEX), 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Earth and Planetary Sciences. 
For primary bibliographic entry see Field 2B. 
W87-04683 


GAS FILTER RADIOMETER FOR CARBON 


ysical Research (D) JGRDE3, 
9841-9848, August 20, 1986. 10 
- NASA Cooperative agreement 


(the 
vation of signal with lide) andthe impact of 
variations in the vertical distribution of carbon 
monoxide are discussed. Estimates of the experi- 
mental accuracy are made both by the assessment 
of error sources through the use of numerical 
simulations and by ofa 
measurements made by means of gas chromatogra- 
phy. It is found that the radiometric measurements 
tend to be about 9% lower than the direct meas- 


CONDITIONS FOR MINIMUM ADSORPTION 
OF ZINC ON CONTAINER SURFACES, 
eee Univ., 2 ee (Israel). 


pate sf Es tA Science and Health Y 
onion Vol. 21, No. 7, p 681-690, October 19 


Adsorption of zinc on container surfaces and vari- 
ous factors aff the amount of this adsorption 
were inv include the pH, the con- 
centration of zinc ions in solution, treatment of the 
surface, the type of container, the shape of the 
container, pre-saturation of the container surface 
with metal ions, and the presence of foreign ions in 
solution. The best conditions for storing zinc solu- 
tions have been concluded. Zinc solutions are best 
acidified and stored in polythene containers or, 

to avoid acidification, in steel 

oma 


DETERMINATION OF FLUORENE IN FISH, 
SEDIMENT, AND PLANTS, 

Columbia National Fisheries Research Lab., MO. 
J. A. Lebo, and L. M. _— 
Journal-Association of Official Analytical Chem- 
ists Journal JANCA2, Vol. 69, No. 4 aa 944-951, 
November-December 1986. 3 fig, 5 tab, 26 ref. 


Descriptors: *Pollutant indentification, *Sample 
— *Chromatography, *Fluorene, 

analysis, *Fish, * ts, *Plants, 
*Tissue analysis, Gels, Activated carbon, Adsorb- 
ents, Liquid chromatography, Ultraviolet detec- 
tion, ee detection, Detection limits, 


Methods and their lications are described for 
the determination of fluorene in fish, sediment, and 
plants. Sample extracts are enriched by using two 
or more of the following: ee 
potassium silicate, sulfuric a silica 
gel, and activated carbon. Efficiency was im- 
proved by applying the adsorbents in combination 
or as tandem enrichment modules. Analysis by 
ame bem at (LC) with ultraviolet or 
uorescence detection (LC/UV or LC/F) yielded 
Soe of anus afk 3, and 30 ng/g and 
average recoveries of 80, 81, and 74% for fish, 
sediment, and plants respectively. (Author’s ab- 
stract) 


W87-04690 


rs te) Analytical 
ists Journal JANCA2, Vol. 69, No. 6, A 976-980, 
November-December 1986. 2 fig, 5 tab, 8 ref. 


nee *Pollutant identification, *Tissue anal- 

ysis, le preparation, *Chemical analysis, 

*Fish, SEleseor capture capillary gas chromatog- 

raphy, *Chromatography, Liqud’ cl chromatogra- 

phy, Dioxin, 1 eee analysis, Toxins, Hazard- 
us materials, Bioaccumulation. 


Surro; ming Oo ome with 1000 parts per 


3,7,8-tetrachlorodibenzo-p-dioxin 
(378 TBD) has doubled anal throughput 


lytical 
toxic dere (analyte) at the 
low ats a lev Brom A multico- 
umn resolution liquid chromato; 
cleanup before ae by eg ly ea cro 


matography 

1378- and *,378-TCDD were e recovered werd equally 
and were well separated by the capillary column 
so that the earlier-eluting surrogate did not inter- 
fere with the quantitation of levels of analyte 


62 


many-fold lower. Matrix interference contributed 

< 1% bias in surrogate quantitation. Using surro- 

gate recovery to npn for png losses during 

analysis, accuracy averaged (n = 7) 105% in de- 

termining 18 or 45 ppt 2378- CDD added to fish 

without detectable bioincurred analyte. Analysis of 

selected fish with bioincurred 2378-TCDD gave 

results py a to earlier work where recovery 

correction required a second analysis of sample 

fortified with analyte. With surrogate fortification, 

ity of determination (n = 3 or 4) im- 

proved markedly to < 5% relative standard devi- 
ation at 37-46 ppt. (Author’s abstract) 

'W87-04691 


SIMULTANEOUS GAS CHROMATOGRAPHIC 
DETERMINATION OF DIBUTYLTIN AND 
TRIBUTYLTIN COMPOUNDS IN BIOLOGI- 
CAL AND SEDIMENT SAMPLES, 

pon oe bin yn ace Inst. of Public Health and Envi- 


span). 

T. Tad Trad Naka Nakanishi, one lorita, and J. 
Journal-Association of Official Anal 
ists Journal JANCA2, Vol. 69, No. 9 
November-December 1986. 2 fig, 3 


Descriptors: oe Ollutant identification, *Sample 


Chem- 
981-984, 
, 12 ref. 


preparation, * a a, *Tributyltin 


a 
raphy, “Biological yo analysis, 
ical reactions, Electron capture gas chroma- 
tography, Column chromatography, Detection 


A method is described for the simultaneous deter- 
mination of nanogram amounts of dibutyltin and 
tributyltin compounds in biological and sediment 
pene sncelle nay os nds are converted to the 
chlorides with HCl, extracted with 
ethyl acetate- (3 + 2) for biological samples 
and with hexane for sediment samples, and hydro- 
poo with sodium borohydride. The corre- 
pen Ran wor Bu2SnH2 and Bu3SnH, are 
detected by electron-capture gas chromatography 
after cleanup by silica gel column chromatogra- 
phy. Detection limits are ee eee 
respectively, for biological and sediment samples. 
(Author’s abstract) 
'W87-04692 


ON-LINE TRACE ENRICHMENT FOR . 


§ “COLUMN DERIVATIZA- 
Nasional Hydrology Research Inst., Calgary (Al- 


D. Chaput. 

Journal-Association of Official Analytical Chem- 
ists Journal JANCA2, Vol. 69, No. 6, p 985-989, 
November-December 1986. 5 fig, 4 tab, 9 ref. 


Descriptors: a identification, *Aldicarb, 
ici uid chromatography, *Chroma- 
loxide, Aldi- 


liquid chromatography 

was developed that takes advantage of the selectiv- 
ity of a post-column derivatization system and the 
increased sensitivity associated with an on-line 
trace enrichment procedure. Sensitivity is in- 
creased by loading a 10 mL volume of groundwat- 
Salm of 5 tgun ahalen Sie “Swatching 
position of a 6-port injection valve. 
valves allows the concentrated material to be back- 
flushed onto the ie coe column by a methane 
water gradient m hase. Separation is fol- 
lowed by -column hydrolysis 0 yield to yield methyla- 
mine, formation of a with o- 
| armen gr and aeaeonagerelael: prior to 

luorescence detection. process requires virtu- 
ally no sample cleanup and provides good preci- 





sion on recoveries from different matrixes. Mini- 

mum detection limit, defined as 5 times baseline 
noise, is less than 76 ng/L for aldicarb, aldicarb 

eulforde, oo sulfone. (Wood-PTT) 


MEASURING DRY DEPOSITION: A RE-AS- 
SESSMENT OF THE STATE OF THE ART, 
National Oceanic and Atmospheric ‘Administra- 
tion, Oak Ridge, TN. Air — Atmospheric 
Turbulence and Diffusion Lab. 

B. B. Hicks. 

Water, Air and Soil Pollution WAPLAC, Vol. 30, 
No. 1/2, p 75-90, September 1986. 4 fig, 37 ref. 


Descri : *Pollutant identification, *Water anal- 
ysis, ‘ater pollution sources, *Acid rain, *Air 
pa Mon *Dry deposition, *Atmospheric physics, 
— Mathematical models, Monitoring, Tech- 
nology. 


The aura of uncertainty associated with the wide 
—_ of atmosphere/surface exchange processes 
collectively known as ‘dry deposition’ continues to 
be aggravated by an inability to make direct meas- 
urements except in very limited circumstances. 
encompasses lynamic exchange of trace gases 
and aerosol particles, and the gravitational settling 
of large ene Except for particles ieee 
enough that their sedimentation velocity exceeds 
turbulent velocities, the rate of deposition is mostly 
determined by surface properties, such as rough- 
ness, stickiness, and wetness, and by atmospheric 
stability. Thus, it is difficult to interpret results 
obtained using collection devices having surfaces 
different from a ae of nature. a eee for 
measuring dry deposition exist, mostly microme- 
terorological, but these are sufficiently complicat- 
ed that routine application as in a monitoring — 
work is not yet feasible. For some chemical speci 
and in some locations, inferential cutlets of offer 
considerable promise. These methods measure at- 
mospheric concentrations (C) of the relevant 
and derive relevant deposition 
sub d) on a site-specific, species- 
it, and time-evolving basis. The dry depo- 
sition rates of interest are then evaluated as the 
product V sub d x C. A major goal of current 
research programs is to provide the knowledge 
necessary to evaluate V sub d. Experimental m 
ods are reviewed, and potential sources of error 
are examined, for both the research methods and 
the ‘concentration monitoring’ methodologies pres- 
ently being advocated for use in numerical models 
as well as for routine monitoring. (Alexander-PTT) 
'W87-04699 


chemical 
velocities 


ATMOSPHERIC MEASUREMENTS OF NI- 
Binge DIOXIDE WITH A SENSITIVE LU- 
INSTRUMENT, 


Shaan Associates, Inc., Concord (Ontario). 
For primary bibliographic entry see Field 7B. 
W87-04701 


CHEMICAL COMPOSITION OF PRECIPITA- 
TION AT LONG ISLAND, NY, 

Brookhaven National Lab., Upton, NY. Dept. of 
Energy and Environment. 

Y. N. Lee, J. Shen, and P. J. Klotz. 

Water, Air and Soil Pollution ae ae hae Vol. 30, 
No. 12, »P. 143-152, ber 1986. 3 fig, 1 tab, 21 
ref. DOE Contract DE-ACO2-76CHOOO16. 


Descriptors: *Pollutant identification, *Acid rain, 
Ps gm *Snow, *Water pollution sources, 

‘Chemical analysis, Seasonal variation, Diurnal 
variation, Nitrates Ions, Rainfall, — Island, 
New York, Brookhaven National Lab. 


Pa er = a name esa ec soho 
the ‘acid rain’ use the acidic pi 

cipitation is nome gg to be powecn® for pe Sl 
environmental alice suk ectaniieies of lake 


better understanding 

major roles in acid production as well as of wet 
deposition with respect to species and concentra- 
eee eee 
be characterized. analyses were per- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


formed on 387 sequential precipitation samples, 
both rain and snow, collected at Brookhaven Na- 
tional Laboratory, Long Island, New York, on 96 
different days during the from October 1983 
to June 1985. The collection time for each individ- 
ual sample was typically 30 min. The chemical 
species determined and the volume-weighted aver- 
age and — —— —_ ao, 
a — of aTTC 20350) 
CO:6(60),  -H(+ *+):51(500), N03): 350), 
S040) 25(270), NH4(+): GeO A Ca(2+):3(48), 
py Me a tang and C\(-):37(380). A strong season- 
al dependence was observed x4 #202 of concentra- 
tion, the suehenan eaaaed concentration in summer (120 
micromolar) being 6 times greater than in winter. 
In addition, H202 concentration also exhibited a 
strong diurnal variation, with a maximum peaking 
ia to aiietnsen ond © eabiaem eer miniiele 
These observations suggest that the production of 
H202 may be —- by photochemical activity. 
Nitrate concentration also displayed a strong diur- 
nal variation, having a maximum around noon, but 
did not show a seasonal dependence. Relationships 
between various species and their ible sources 
are briefly discussed. (Alexander- 
W87-04705 


COMPARISON OF SUMMER AND WINTER 

MEASUREMENTS OF ATMOSPHERIC NI- 

TROGEN AND SULPHUR COMPOUNDS, 

Atmospheric Environment Service, Downsview 

(Ontario). 

a woe Anlauf, J. W. Bottenheim, K. A. Brice, and 
A. Wi 

Water, Air eeu Soil Pollution WAPLAC, Vol. 30, 

No. 1/2, p 153-160, September 1986. 3 fig, 9 ref. 


Descriptors: *Comparison studies, *Pollutant iden- 
tification, *Acid rain, *Precipitation, *Water pollu- 
tion sources, * variation, Sulfur emissions, 
Air pollution, Ontario. 


Past studies have shown that annual mean sulfate 
molar concentrations were about the same as ni- 
trate in precipitation in eastern North America. 
However, on a seasonal basis, more recent studies 
have shown large variations in their relative con- 
tributions to precipitation acidity. The relative 
contributions of these to the acidity in 
precipitation are contro! the ambient gas- 
phase and aerosol chemical coos Even thou 
photochemical reactions are thought to be 
driving force behind the formation of these atmos- 
pheric acidic compounds, it is not expected that 
atmospheric chemical reactivity is negligible in 
winter. Rather, there may be a shift in relative 
contribution of N and S species to atmospheric 
acidity. Summer and winter concentrations of 
acidic atmospheric species and their precursors 
were measured in central Ontario. Large seasonal 
differences in concentrations were observed for 
some species. The concentrations of primary emis- 
sion species, SO2 and NOx, were much larger in 
winter, whereas O3 and aerosol SO4(2-) were 
much reduced. HNO3, PAN and aerosol NO3(-) 
showed little seasonal change; PAN represented 
about 30% of the total oxidized nitrate. During 
pollution episodes and in summer, the molar ratio 
of nitrate (aerosol NO3(-) plus HNO3) to aerosol 
SO4(2-) was about 0.1 to 0.2; however, during 
winter, this molar ratio was about 1 to 2. (Alexan- 
der-PTT) 

W87-04706 


EDDY CORRELATION MEASUREMENTS OF 
DRY DEPOSITION FLUXES USING A TUNA- 
BLE DIODE LASER ABSORPTION SPEC- 
TROMETER GAS MONITOR, 

Ontario Hydro Research Lab., Toronto. 

G. C. Edwards, and G. L. Ogram. 

Water, Air and Soil Pollution WAPLAC, Vol. 30, 
No. 1/2, p 187-194, oe 1986. 1 tab, 21 ref. 
+ aaa Electrical Association Contract 187 G 


Descriptors: *Measuring instruments, *Dry 
fon. *Badics, *Acid rain, *S, 

a analysis, Field tests, Air 

ance evaluation, Rural areas, 

Deposition, Snow, Emissions. 


: *Spec- 
lution, Perform- 
ition velocity, 


Over the past 2 yr an instrument package based on 
a tunable diode laser absorption spectrometer 
pe pene and a comprehensive micrometeorolo 
cal instrument package has been developed 7 
making dry deposition flux measurements using 
eddy p Bw! Bree techniques. The physical process- 
es that control dry deposition are investigated and 
dry deposition for various chemical species, sur- 
face types and meteorological conditions is quanti- 
fied. An important objective of the first phase of 
the research was to develop the potential of the 
TDLAS to make fast response, high sensitivity in- 
field measurements of trace My concentrations. 
Preli results from the field testing and eval- 
ion of the instrument package at a rural location 
are presented. Low deposition velocities were 
measured for NO2 and SO2 to snow. (Alexander- 


PTT) 
W87-04710 


MEASUREMENT OF DRY DEPOSITION TO 
VEGETATIVE SURFACES, 

General Motors Research Labs., Warren, MI. 

J. M. Dasch. 

Water, Air and Soil Pollution WAPLAC, Vol. 30, 
No. 1/2, p 205-210, September 1986. 4 tab, 7 ref. 


Descriptors: *Pollutant identification, *Acid rain, 

*Dry deposition, *Vegetation, *Path of pollutants, 
*Canopy, Oak trees, trees, Forests, Scaveng- 
ing, Leaves, Deposition velocity, Deposition. 


During two successive summers, dry deposition 
was measured to forests: a hardwood canopy in 
1983 and a pine canopy in 1984. In both studies air 
concentrations and dry deposition were measured 
at both the perimeter and interior locations of the 
canopy. Dry — was measured by washing 
the deposited material from the leaves. The results 
of the two studies are compared. In both canopies, 
ambient particle and gas concentrations on the 
interior were decreased relative to perimeter con- 
centrations due to dry deposition scavenging by 
the canopy. Deposition of all species was higher to 
perimeter leaves than to interior leaves, due both 
to the lower concentrations and the lower wind 
speeds in the sheltered interior. The deposition 
velocities measured to the pine needles were simi- 
lar to the values measured to the oak leaves. (Alex- 
ander-PTT) 

W87-04712 


MODELING OF THROUGHFALL CHEMIS- 
INDIRECT MEASUREMENT 


OF 
DRY DEPOSITION, 
Oklahoma _ State Univ. ., Stillwater. School of 
Chemical Engineering. 
For primary fibliographic entry see Field 5B. 
W87-04713 


COMPOSITION OF PRECIPITATION AT SNO- 
QUALMIE PASS AND STEVENS PASS IN THE 
CENTRAL CASCADES OF WASHINGTON 
STATE, 


Central Washington Univ., Ellensburg. Dept. of 
Chemistry. 

L. C. Duncan, E. B. Welch, and W. Ausserer. 
Water, Air and Soil Pollution WAPLAC, Vol. 30, 
No. 1/2, p 217-229, September 1986. 4 tab, 23 ref. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Path of pollutants, *Water pollution sources, 
*Precipitation, *Acid rain, Elevation, Urban areas, 
Comets mountains, Puget basin, Washington 
State, Washout, Regional analysis. 


during the winters of 1984 and 1985 at two 
rr sites in the Washington Cascades. 

Puget basin, west and upwind of the Cascade sites, 
includes an urban industrialized region with a vari- 
ety of area and point sources of acidic oxides. The 
precipitation was found to be low in contaminant 
content with SO4(2-) and NO3(-) concentrations as 
low or lower than those reported for remote pris- 
tine stations in the US or elsewhere. It is su ~~ 
that the reduced contaminant levels result 
interplay of the meteorological and washout fac- 
tors er to the region. (Author’s abstract) 
W87-0471 


Bulk precipitation samples were collected high 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5A—identification Of Pollutants 


; Lau. 
Water, Air and Soil Pollution WAPLAC, Vol. 30, 
me ep NaS, September 1986. 3 fig, 2 tab, 7 


8: *Pollutant identification, *Water anal- 

ysis, * *Water pollution sources, *Al- 

Coste, *Acid rain, Acidity, Weather data collec- 

tions, Seasonal — ‘emporal variation, Ions, 
Deposition, Acidity 


Re ene eek Coes ele 

monitoring in 
year 1977-78. From 1978 to 1984, the CANSAP 
(Canadian Network for Sampling Precipitation) 
network consisted of five monitoring sites and the 
Alberta Environment network consisted of six 
monitoring sites. The 1980 to 1984 data from the 
Alberta Environment network are examined. For 
Ne Se ag oe gps 2 hare pee fy dion 
tale for the po and 

and for ip aah 
maple were tabulated and analyzed for 
Elin, camed calen temporal 
nds one, charac and wet wl dopoation 
The major ionic oa), Te 

Ca(2+), Py NAC) and ROC -). The 

spatial distribution shows a sligh' 

fom southern Aerts (GH 60) to northern Alber 
ta (pH 5.4). The seasonal variation shows higher 
hydrogen ion content in the summer months (pH 
5.4 in summer and pH 5.8 in winter). Temporal 
trends are not apparent over the five year period 
investigated. The five year average wet sulfate 
deposition rate in Alberta is 9.1 kg/ha/yr. (Alexan- 


AIN - EXPLO! ATA, 
Institute of Terrestrial Ecology, Edinburgh (Scot- 
land 


). 
J.N. and D. Fowler. 
Water, Air and Soil Pollution WAPLAC, Vol. 30, 
No. 1/2, p 239-244, September 1986. 6 fig, 8 ref. 


rs: *Acid rain, *Water pollution sources, 
*Pollurant. identification, *Water analysis, *Pre- 
cipitation, *Rainfall, Acidity, Scotland, Weather 
data collections. 


There are many different ways of collecting pre- 
to measure its acidity; collectors may be 
continuously-open (bulk) or wet-only, and may be 
Tak leeadiod Golde, too etating potiot om. 
samp! nec- 

essarily affects pee er of measured pH and 





distribution. Similarly, monthly data from a net- 
work of bulk rain collectors in northern Britain 
gave bimodal distributions. Sites with an annual 
average pH of 4.7 had occasional monthly pH 
values of pH 4 or less. The annual average pH was 
a@ poor indicator of the frequency of such acidic 
periods, and may not be a good indicator of poten- 
pgfan apelin den a ssl 
tor at the same site are compared and the discrep- 
ancies discussed. Daily pH measurements — 
nificantly greater acidities than monthly p! 
arene but these differences were cael for for 
months with rain-weighted pH < 5. (Alexander- 


PTT) 
W87-04716 


SNOW CHEMISTRY IN THE FLIN FLON 
AREA OF MANITOBA, 1981-1984, 
Manitoba Dept. of Environmental Management, 


For bibliographic entry see Field 5B. 


primary 
W87-04718 


NEW DATA FROM PEAT BOGS MAY GIVE A 
anon ICAL PERSPECTIVE ON ACID DEPO- 


Pittsborch Univ., PA. Graduate School of Public 


Health. 
For pri bibliographic entry see Field 2J. 
w87-04732 


DUAL-GAMMA ATTENTUATION FOR THE 
DETERMINATION OF POROUS MEDIUM 
SATURATION WITH RESPECT TO THREE 


Princeton Univ., NJ. Water Resources Program 
L. A. Ferrand, P. C. D. Milly, and G. F. Pinder. 
Water Resources Research WRERAQ, Vol. 22, 
No. 12, p 1657-1663, November 1986. 3 fig, 3 tab, 
38 ref. NSF Grant ECE-8501649, DOE Grant DE- 
AC02-83ER60170. 


Descriptors: *Measuring instruments, *Path of pol- 
lutants, *Anal methods, *Soil water, 
*Gamma radiation, *G dwater pollution, Den- 
sity, Water, Soil chemistry, Trichloroethylene, 
Sand, Isotope studies, Saturation, Calibrations, Po- 
rosity, Transport. 


A dual-gamma ray attenuation technique may be 
applied to the laboratory determination of the 
degree of saturation with to three immisci- 
ble fluids in a porous medium ‘teat has a bulk 
density independent of time. A proposed calibra- 
tion technique uses samples of the medium contain- 
ing only two of the fluids at one time and does not 
require spatial uniformity of porosity or of fluid 
contents within the sample. Given gamma attenu- 
ation data, the system eters so obtained 
allow calculation Of fluid contents in three-fluid 
samples. An experimental application of the tech- 
nique in which the relative saturations of water, 
trichloroethylene, and air in a sand were measured 
demonstrates the potential for use in laboratory 
studies relevant to the transport of separate phase 
organic contaminants in groundwater. (Author's 


abstract) 
W87-04755 





MICROSCOPIC EXAMINATION OF ACTIVAT- 
ED SLUDGE AND CONTROL OF AERATION 


RATES, 

Salina Area Vocational-Technical School, KS. 
For primary bibliographic entry see Field SD. 
W87-04806 


ACCURATE BOD DETERMINATIONS, 
For primary bibliographic entry see Field SD. 
W87-04808 


CONCEPTUAL DESIGN FOR A GROUND- 
WATER QUALITY MONITORING STRATEGY, 
Iowa Univ., Iowa City. 

For primary bibliographic entry see Field 7A. 
W87-04817 


PLANT VIRUSES IN RIVERS AND LAKES, 
Biologische Bundesanstalt fuer Land- und 
Forstwirtschaft, Brunswick (Germany, F.R.). Inst. 
fuer Viruskrankheiten der Pflanzen. 

R. Koenig. 

Advances in Virus Research AUREAS, Vol. 31, p 
321-333, 1986. 65 ref. 


Descriptors: *Viruses, *Pollutant identification, 
*Vectors, *Plant viruses, *Rivers, *Lakes, Sewage, 
— position, Reproduction, Hosts, Water sam- 
ples. 


Methods for recovering plant viruses from water 
samples, viruses identified so far (elongated, iso- 
metric), state of occurrence of plant viruses in 
waters, origin of plant viruses in environmental 
waters (release from roots and decay- 

ing plant material, sewage), and uptake of viruses 
pr roots and seeds are reviewed. Plant vi- 
ruses obviously occur in large concentrations in 
rivers and because they can be detected 
consistently even in small water samples of only a 
few 100 ml. Due to the selectivity of the test plants 
and the mechanism on which the detection of the 
viruses is based, ie, mechanical transmissibility, 
probably only a small percentage of the viruses 
actually present in a water sample will be detected. 
Most of the viruses identified so far belong to 


64 


yay ad viruses that share a number of p: 

ties: lack of an aerial vector, reproduction in hi 
concentrations in infected plants, abundant release 
from infected roots, stability, which its them 
to infect plants via the roots without the aid of a 
vector, wide host range, and ability to spread 
readily to neighboring plants. Activities of man, 
such as irrigation with liquid manure, —— 
pber yor ihe na pron orl. ge ote f agricul- 
tural and h tural products on dumps add to 
cr coe mig A rong (Rochester-PTT) 


GAS CHROMATOGRAPHY DETECTORS 
BASED ON CHEMILUMINESCEN! 
a Research, Inc., Boulder, CO. 

wile bibliographic entry see Field 7B. 


PREDICTING AQUEOUS AL 

CENTRATIONS IN NATURAL WATERS, 

Maine Univ. at Orono. Dept. of Botany and Plant 
Pathology. 

C. C. Cronan, W. J. Walker, and P. R. Bloom. 
Nature NATUAS, Vol. 324, No. 6093, ate 
November 13, 1986. 2 fig, 2 tab, = ? 

Power Research Inst contract RP 23 


Descriptors: *Mathematical models, 
waters, *Water analysis, *Path of pollutants, *Alu- 
minum trihydroxide, *Model *Aluminum, 
*Toxicity, *Hydrogen ion concentration, *Acid 
rain, Humic acids, Adsorption, Soil water, Soil 
contamination, Soil ch , Solubility, Decom- 
posing organic matter, Equilibrium, Acid soils. 


A two-com 4" equilibrium model is presented 
the — and temporal variability 
in aqueous aluminum chemistry ed in natu- 
ral waters draining different inorganic and organic 
environments. The model involves a solid phase 
humic adsorbent and a aluminum trihydroxide min- 
eral phase. Inputs for the model are solution pH, 
copper-extractable organic aluminum and the ti 
treteble carboxyl content of soil humus. Results 
suggest that waters undersaturated in aqueous alu- 
minum may actually be in equilibrium with a solid 
| aoe humic preva Ay This model may be suitable 
or application to studies of aluminum transport 
with acid deposition. (Michael-PTT) 
W87-04834 


*Natural 


DIFFERENTIAL PULSE POLAROGRAPHIC 
ata ie OF THIOL FLOTATION 
COLLECTORS AND SULPHIDE IN WATERS, 
Helsinki Univ. of Technology, Espoo 

tt. of Chemistry. 
z inen, and S. Vahtila. 
Talanta TLNTA2, Vol. 33, No. 10, p 795-799, 
October 1986. 9 fig, 2 tab, 20 ref. 


Descriptors: *Pollutant identification *Measuring 

its, *Analytical methods, *Water analysis, 
*Polaro rahe analysis, *Thiol collectors, “Sul. 
fides, *Flotation, Ethyl xanthate, Diethyl dithio- 
phosphate, Dipheny] dithiophosphate. 


Thiol collectors and sulfide can be simultaneously 
— by differential pulse eer. Po- 
graphic measurements were made a PAR 
ea olarographic Analyzer and a PAR 303 A 
static mercury electrode stand. Ethyl xan- 
thate, diethyl dithiophosphate and diphenyl dithio- 
phosphate were determined in concentrations from 
10 micromolar to 2 millimolar and sulfide from 1 
micromolar to 0.5 millimolar. Although this 
method is rapid and reliable, the exact behavior of 
thiol collectors must be known since the pattern of 
current fr. as the concentration in- 
creases. Slight problems arise in the simultaneous 
determination of sulfide and — dithiophos- 
phate because there is only a small difference in the 
= potentials of these two components. Results 
r determination of ethyl xanthate by ultraviolet 
pe apse 0 and by yer aD polar- 
° are com ichael. 
Wer 0u836 = 


DETERMINATION OF ORGANIC FORMS OF 
MERCURY AND ARSENIC IN WATER AND 





ATMOSPHERIC SAMPLES BY GAS CHROMA- 

TOGRAPHY-ATOMIC ABSORPTION, 

Toronto Univ. (Ontario). Inst. for Environmental 

For primary bibliographic entry see Field 7B. 
W87-04838 

THRESHOLDS IN EUTROPHICATION OF 

NATURAL WA 

Tsukuba Univ. (Japan). Inst. of Biological Sci- 

ences. 

H. Seki. 


Environmental <5 and Assessment 
— Vol. 7, No. 1, p 39-46, July 1986. 5 fig, 


Descriptors: *Water pollution effects, *Pollutant 
ientien tion, *Population density, *Eutrophica- 

*Bacterioplankton, Organic carbon, Indica- 
per Organic matter, Seasonal variation. 


An appropriate combination of bacteriological 
tests such as direct microscope counting of bacter- 
ioplankton may be useful in monitoring eutrophica- 
tion. Water samples were collected from different 
— type waters. Direct microscopic counting 
a phase contrast was used to 
estimate bacterioplankton population density. The 
mesotrophic Shin-ike Pond was selected as a re- 
search site to analyze changes in pollution of bac- 
lankton as a function of the concentration of 
dissolved organic matter. A short term experiment 
in the Saanich Inlet showed that solar energy 
reduction only retarded the responses of microor- 
ganisms to changes in the amount of did ot 
matter in the dysphotic watermass but not 
affect the general mesotrophic characteristic. Bac 
terioplankton in tie na‘ and experimental envi- 
ronments could maintain different theoretical pop- 
ulation densities, both of which would remain 
within the normal — e for the mesotrophic envi- 
ronment. The annual fluctuation of bacterioplank- 
ton relative to dissolved organic matter in the 
surface water of different water types were com- 
pared. The bacterial abundance in surface water of 
Tokyo Bay fluctuated within mesotrophic ranges 
and was on the side of oligotrophy during winter 
and eutrophy during summer. A certain bacterial 
abundance from different types of waters sorted 
into the same common range can be into 
different characteristic yell se 9 when the abundnce 
is correlated with ed organic carbon in the 
environment. (Michael-PTT) 
'W87-04853 


WET DEPOSITION OF POLYCYCLIC ARO- 
MATIC HYDROCARBONS IN THE NETHER- 


Rijksinstituut voor de Volksgezondheid en Milieu- 

hygiene, Bilthoven he mea Lab. for Ecolo- 

Fer Water and 
01 


ir Apne bibliographic sed see Field 5B. 


INDUSTRIAL ANALYZER BY A POTENTIO- 
METRIC METHOD FOR TOTAL ORGANIC 
CARBON IN WATER, 

Compagnie Generale des Eaux, Paris (France). 
For primary bibliographic entry see Field 7B. 
W87-04882 


CHARACTERIZATION OF MAJOR = 
MINOR ORGANIC POLLUTANTS 
pi FROM COAL GASIFICATION 


OCESSES, } 
—_— Inst. of Tech., Atlanta. Dept. of Environ- 


ment ; 

M. F. Giabbai, W. H. Cross, E. S. K. Chian, and F. 
B. Dewalle. 

International Journal of Environmental Analytical 
Chemistry IJEAA9, Vol. 20, No. 2, p 113-129, 
1985. 6 fig, 1 tab, 18 ref. 


Descriptors: *Water analysis, *Water pollution 
po *Pollutant identification, *Organic com- 
— *Organic wastes, *Coal gasification, 

‘Wastewater com ion, *Wastewater analysis, 
*Gas chromatography, *Biolo oom wastewater 
treatment, Solvents, Phenols, Pyridines, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


Anilines, Quinolines, Polycyclic aromatic hydro- 
carbons, Dibenzofuran, Aldehydes, Sulnaguaie 
analysis, Pilot plants, Sloahesing. 


A program to characterize specific organic con- 
stituents of coal ion wastewater was con- 
ducted to investigate the feasibility of anaerobic 
biological treatment of wastewater from a coal 
gasification pilot plant. Solvent extraction in acid 
and base conditions followed by glass gas 
chromatography combined with several detectors 
were used to investigate major and minor extracta- 
ble —_ constituents. Direct aqueous injection 
on a polar glass capillary column was used for the 
— nonsolvent extractable organic constituents 
le to gas chromatography. The em of 
28 organic compounds was confirmed by compari- 
son with pure standards. Phenol and three cresol 
isomers were identified as major wastewater con- 
stituents. Several —— phenols, pyridines, 
anilines, quinolines, hydrocarbons, 
pecan and alde! 0 were cither confirmed 
or tentatively identified as minor constituents. Al- 
though the organics identified did not account for 
the total organic content, which implies the pres- 
ence of still unidentified highly polar ae 
the information was used to establish a data 
for monitoring ion wastewater biological 
treatment operations. Process monitoring data indi- 
cated that several organics were only partially 
removed by biological treatment. (Author’s ab- 


stract) 
W87-04883 


POLYCYCLIC AROMATIC HYDROCARBONS 
IN SURFACE SEDIMENTS FROM THE ELIZA- 
BETH RIVER SUB ARY, 

William and Mary Coll., Gloucester Point, VA. 
Inst. of Marine Science 

R. H. Bieri, C. Hein, R. J. Huggett, P. Shou, and 
H. Slone. 

International Journal of Environmental Analytical 
Chemistry IJEAAQ, Vol. 26, No. 2, p 97-113, 1986. 
4 fig, 3 tab, 34 ref. EPA Grant R- 12. 


Descriptors: *Pollutant identification, *Path of pol- 
lutants, FS cr gon aromatic hydrocarbons, *Sedi- 
ments, * River, Coal, Wood preserva- 
tives, Chemical wastes, Chemical spills, Advec- 
tion, Dispersion, Diffusion. 


The concentration and nature of mainly aromatic 
and polar organic compounds in 28 surface sedi- 
ment samples from the River were eval- 
uated using a simple and relaible methodology that 
can be applied in a quasi routine manner. Analysis 
revealed that unsubsituted —_ aromatic 
hydrocarbons (PAH) were the major components 
of these sediments, thus indicating an origin from 
high temperature processes. The conspicuous ab- 
= of cyclopenta(c,d)pyrene in these samples is 
ic of an origin from coal. Concentra- 
denn of PAH were highest in the Southern Branch 
where the sum of 14 generally abundant pyrogenic 
PAH in one sample was 170 parts per ion and 
could be traced to two massive spills vs wood 
preservatives. This maximum concentration de- 
creased exponentially toward the mouth of the 
river with a correlation cient of minus 0.92. 
A diffusion-advection model can be used to de- 
scribe the dispersion of the spillled material, but 
quantitative pee ma of the various factors 
will require more research of the physical details. 
(Author’s abstract) 
W87-04885 


HEAVY METALS DISTRIBUTION IN THE 
MOUTH OF THE BESOS AND LLOBREGAT 
RIVERS (DISTRIBUCION DE METALES PE- 
SADOS EN LAS DESEMBOCADURAS DE LOS 


Instituto de Investigaciones Pesqueras de Barcelo- 
na(Spain). : 

For primary bibliographic entry see Field 5B. 
W87-04914 


Trent Univ., Peterborough (Ontario). Environ- 


Canadian Journal of Botany CJBOAW, Vol. 64, 
No. 1, p 1129-1133, June 1986. 4 fig, 4 tab, 29 ref. 


Descriptors: *Limnology, *Acid rain, *Indicator 
organisms, *Hydrogen ion concentration, *Dia- 

toms, *Lakes, Calibrations, Acidity, Canada, Sta- 
tistical analysis, Multivariate analysis, Lake sedi- 
ments, Acidic water. 


The increase in the acidity of precipitation in a 
large area of southeastern Canada and eastern 
United States has threatened a large number of 
= buffered lakes. The lakes located near 
awa have also been affected. The paleolimnolo- 
gical approach has often been used in many lake 
regions to document the extent of recent lake 
acidification. Diatoms are commonly used in these 
studies. The most im ee | Se 
nique is to establish a quantitative relationshi| 
tween the present lake-water pH and the sul eal 
diatoms ited in the most recent sediments, or 
multiple regression analysis. In this study an at- 
tempt has been made to evaluate the significance of 
various diatom-inferred pH techniques with par- 
ticular reference to their utility in pH reconstruc- 
tion of lakes located near Wawa, Ontario. Surface- 
sediment diatoms of 28 lakes (pH 4.0-8.13) located 
northeast of Lake Superior were identified and 
enumerated. Lake water pH estimates were made 
using multiple regression analysis of selected 
diatom taxa and Hustedt’s pH indicator groups, as 
well as by index alpha and index B. Multiple 
es yen te the abundance of pH indicator 
to be the most suitable 
method or on studied lake region. (Author’s ab- 


tract) 
W87-04938 


NATURAL AND ANTHROPOGENIC CAUSES 
OF LAKE ACIDIFICATION IN NOVA SCOTIA, 
Minnesota Univ., Minneapolis. Dept. of Ecology 
and Behavioral Biology 

For primary bibliographic entry see Field 5B. 
W87-04985 


REPRODUCTIVE FAILURE IN COMMON 
SEALS FEEDING ON FISH FROM POLLUTED 
COASTAL WATERS, 

Rijksinstituut voor Natuurbeheer, Texel (Nether- 
lands). Dept. of Estuarine Ecology. 

For primary bibliographic paren see Field 5C. 
W87-04986 


RAPID AND SIMPLE METHOD FOR THE DE- 
TECTION AND ENUMERATION OF ESCHER- 
ICHIA COLI IN CLEANSED SHELLFISH, 

Area Public Health Lab., Exeter (England). 

T. J. Humphrey, and A. H. L. Gawler. 

The Journal of Hygiene JOHYAY, Vol. 97, No. 2, 
p 273-280, October 1986. 1 fig, 2 tab, 30 ref. 


Descriptors: *Testing procedures, *Sample prepa- 
ration, *Analytical methods, *Pollutant identifica- 
tion, *Escherichia coli, *Shellfish, *Multiple-tube 
pecrag Public health, Oysters, Mussels, Cul- 

ubation, Pollutants, Bacteria, Indole de- 
tection. 


A multiple-tube technique based on peptone water 
incubated at 44 C for 24 h followed by detection of 
indole was found to be sensitive and specific for 
the detection of Escherichia coli in oysters and 
mussels. The method has the advantage of provid- 
ing rapid results and is both less expensive and less 
time-consuming than other MPN techniques. (Au- 
thor’s abstract) 

W87-04989 


PERSONAL EXPOSURES, INDOOR AND 
OUTDOOR AIR CONCENTRATIONS, AND EX- 
HALED BREATH CONCENTRATIONS OF SE- 
LECTED VOLATILE ORGANIC COMPOUNDS 
FOR 600 RESIDENTS OF NEW 
JERSEY, NORTH DAKOTA, NORTH CAROLI- 
NA AND CALIFORNIA, 
Harvard Univ., Cambridge, MA. Energy and En- 
vironmental Policy Center. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5A—identification Of Pollutants 


For primary bibliographic entry see Field 5B. 
W87-05033 


CONDUCTIVITY-TEMPERATURE STAND- 
ARDIZATION AND DISSOLVED SOLIDS ES- 
TIMATION IN A MEROMICTIC SALINE 


LAKE, 
British Columbia Univ., Vancouver. Westwater 


Research Centre. 

K.J. Hall, and T. G. Northcote. 
Canadian Journal of Fisheries and Aquatic 
ences aay y Vol. 43, +r 12, p 
December 1986. 4 fig, 2 tab, 11 ref. 


: *Water analysis, *Dissolved colds, 
*Meromictic lakes, — *Seasonal varia- 
tion, *Conductivity, *Temperature, Chemical anal 
_~ renee Mahoney Lake, Ions, Stratifi- 


5450-2454, 


Any study in a lake to examine vertical, seasonal, 
pon fs lb Rte Ly me Pho conductiv- 
ity measurements requires ot seasonal changes 
a Saeed. Sane an. c in 
required f Boo 
iavestiqation of ape appropriate temperature- 
ee eee eee 
dissolved solids relationships. In situ conductivity 
measurements were adjusted to 25 C using a series 
of T-C relationships determined in the laboratory 
for Mahoney Lake water collected from different 


quis Caen contin @oattnes tum ia 
made between conductivity determined from in 


ysis. ity 
were evaluated as estimates of the dissolved solids 
content of the water. T-C relationships changed 
considerably with depth and season in salt-strati- 
aa oa 
Lake unless several T-C plots were 
ted fo adjust eld conduciviy measurement f 


from the chemical composition. Diluted conductiv- 
ity provided a more consistent estimate of dis- 
solved solids content by elimina’ most effects of 
ion-ion interactions upon ion mobility. (Alexander- 


TESTS FOR INFECTIOUS HE- 


Canadian Journal of Fisheri Aquatic Sci- 
ences CJFSDX, Vol. 43, = 12, p 2515-2519, 
December 1986. 2 fig, 3 tab, 10 ref. 


W87-05055 


GASEOUS BEHAVIOR OF TCE OVERLYING A 
CONTAMINATED AQUIFER, 

For primary bibliographic entry see Field 5B. 
W87-05064 


SINGLE WELL MEASUREMENTS AS A TOOL 
FOR DECONTAMINATION OF AN ARSENIC 
CONTAMINATED GROUNDWATER PLUME, 
Kiel Univ. ——, F.R.). Geologisch-Palaeon- 
tologisches Inst. und Museum. 

For primary bibliographic entry see Field 5B. 
W87-05123 


HYDROGEOCHEMISTRY OF GROUNDWAT- 
ER IN THE DELHI REGION OF INDIA, 
Jawaharlal Nehru Univ., New Delhi (India). 
School of Environmental Sciences. 

For primary bibliographic entry see Field 2F. 
W87-05127 


PETROLEUM HYDROCARBONS AND 


ICE AND 
— Water Well Association, Worthington, 


For primary bibliographic entry see Field 5G. 
W87-05128 


MIGRATION AND APPARENT SUBSURFACE 
BIODEGRADATION OF ORGANIC COM- 
= IN A FRACTURED BEDROCK AQUI- 


Dames and Moore, Cranford, NJ. 
For primary bibliographic entry see Field 5B. 
W87-05134 


FIELD SCREENING FOR ORGANIC CON- 
TAMINANTS IN SAMPLES FROM HAZARD- 
OUS WASTE SITES, 

NUS Corp., Gaithersburg, MD. 

H. K. Roffman, M. D. Neptune, J. W. Harris, A. 
Carter, and T. Thomas. 

IN: Petroleum Hydrocarbons and Organic Chemi- 
cals in Ground Water - Prevention, Detection and 
Restoration - A Conference and Exposition, Pro- 
ceedings of the NWWA/API Conference, Novem- 
ber 13-15, 1985, The Westin Galleria, Houston, 
Texas. 1986. p 236-243, 1 tab. 


es *Field screening, *Organic — 
pounds, *Hazardous wastes, * 

‘Water quality control, Groundwater culty 
rics Costs, Cost analysis, Chemical anal: 


Field ammninn ft eotemant samples is an 
important mec’ for focusing the samples re- 
pny te costly and time-consuming central labora- 
tory analyses. Screening also aes for selecting 


uence both central laboratory 
sample selection decisions and site study decisions 
such as drilling locations and extent of contamina- 
tion. Samples selected for full laboratory analyses 
ee on See eee ee 
This phased approach has four benefits: (1) reduces 
costs, (2) allows collection of samples that are 
representative of site Ft eam and analysis of such 
samples at central Anes sage (3) provides suffi- 
cient testing to characterize the contents of the 
waste for some regulatory requirements, and (4) 
rovides sufficient data for the preparation of a 
waste management plan. The field 
screening approach discussed in this paper has 
toon don eden and implemented on several Su- 
perfund hazardous waste sites in Michigan. (See 
also W87-05128) (Author's abstract) 
W87-05144 


MONITORING OF UNDERGROUND STOR- 
AGE TANKS: CURRENT TECHNOLOGY, 
Weston (Roy F.), Inc., West Chester, PA. 

R. A. Sci einfeld, and T. G. Schwendeman. 

IN: Petroleum Hydrocarbons and Organic Chemi- 
cals in Ground Water - Prevention, Detection and 
Restoration - A Conference and Exposition, Pro- 
ceedings of the NWWA/API Conference, Novem- 
ber 13-15, 1985, The Westin Galleria, Houston, 
Texas. 1986. p 244-264, 10 fig, 1 ref. 


Descriptors: *Monitori eee of pollutants, 
*Underground storage, *Storage ‘echnolo- 
gy Groundwater quality, gen quality control, 

ater pollution prevention, Thermal conductivity, 
Resistivity, Solubility, Permeability. 


The current regulatory climate with respect to 
underground petroleum storage tanks is one in 
which a growing number of state and local govern- 
ments have the use of leak detection 


ae Se eee 2S ene & 
hydrocarbon detection devices 


efficiency, Surability and cost, as oy as nae 
latory requirements of the region. A well thou 
out leak detection system will provide a storage 
facility owner with the most effective system to 
address site specific conditions. Most on 
= correctly chosen and installed detector will 

ee ee ee ae 
result from a leaking underground storage system. 
cae — (Lantz-PTT) 


DEFINING EXTENT OF CONTAMINATION 

uae ONSITE ANALYTICAL METHODS, 
‘ooster Community Hospital, 

For primary bibliographic e entry see Field 5B. 

W87-05146 


CASE HISTORY: SURFACE STATIC COLLEC- 
TION AND ANALYSIS OF CHLORINATED 
HYDROCARBONS FROM CONTAMINATED 
GROUND WATER, 

Petrex, Golden, CO. 

M. J. Malley, W. W. Bath, and L. H. Bongers. 

IN: Petroleum Hydrocarbons and Organic Chemi- 
cals in Ground Water - Prevention, Detection and 
Restoration - A Conference and Pro- 
ceedings of the NWWA/API Conference, Novem- 
ber 13-15, 1985, The Westin Galleria, Houston, 
Texas. 1986. p 276-290, 8 fig, 7 ref. 

Descriptors: *Case studies, *Chemical analysis, 
*Groundwater pollution, *Chlorinated hydrocar- 
bons, Path of pollutants, Fate of odianan, Vola- 
be or, Fons Trichloroethylene, Trich- 
lo 


. direct method ane, "ny detecting vola- 
le organic compo ”s) emanating from 
oo undwater has been successfully 
¢ method consists of a static trap- 
ping device which i Placed jut below the so 
and left in the ground for seven to thirty 
days to ensure time-integrated collection of gas 
flux data. Analysis of the trapped compounds is 
performed by Curie point desorption mass spec- 
trometry. Results of a soil gas survey conducted at 
a Denver industrial site demonstrates that the tech- 
nique is a powerful tool for subsurface 
contamination. Shallow groundwater in the study 
area exhibited trace concentrations of trichloroeth- 
awe Ae (TCE) and trichloroethane (TCA) in highly 
localized flow zones. In areas of extensive hydro- 
geologic control, there is good correlation between 
surface flux data and contaminant levels in ground- 
water. The study also shows the technique is useful 
for inferring the extent and apparent direction of 
contamination where limited ‘hydro oo. on data 
exists. Several monitoring wells 
anomalies encountered TCE and TCA contamina- 





undwater. Where soil gas studies are 

sui « stds ontuton sonnet ons tones 
SP coe the extent of 
contamination over large areas. It can also provide 
SS a 
——_ costs w properly supplemen 
with conventional drilling and sampling programs. 
ape also 'W87-05128) (Author’s abstract) 


ba J SOIL GAS SAMPLING TECHNIQUES 
ASSESSMENT 

Teaan iain ten. icine 

Ss. o.W Wittmann, K. J. Quinn, and R. D. Lee. 


OF GROUND WATER 


Texas. 1986. p 291-309, 12 fig, 2 tab, 6 ref. 


Descriptors: *Groundwater pollution, *Soil gas 
sing *Monitoring, Path oF; pollutants, Chemi- 
Municipal water, Volatile or; 
cmpuunie Water pollution sources, Fate of pol- 
paren Vertical flow. 


Preliminary results of a 1984 U.S. EPA Superfund 
Remedial Investigation (RI) of a contaminated mu- 
nicipal field identified multiple contaminant source 
areas with volatile organic compounds (VOCs). 
An inferred eee og source, which 


did not enable 
mapping the plume from the railroad yard source 
into the well . (See also W87-05128) (Author’s 


) 
W87-05148 


ELECTROMAGNETIC MEASUREMENTS FOR 
ne HYDROCARBON INVESTIGA- 
TI 
Camp, Dresser and McKee, Inc., Annandale, V 
Fer primary bibliographic entry see Field 5B. 


NEW GROUND WATER SURVEY TOOL: THE 
MBINED PENETROMETER/ 


INE 
VADOSE ZONE VAPOR — 
McClelland Engineers, Inc., Houston, TX. 
For primary bibliographic entry see Field 5B. 
W87-05150 


‘ATION OF GAS CHROMATOG- 


HYD) IN 

Amoco Corp., Tulsa, OK. 

For primary bibliographic entry see Field 5B. 
W87-05151 
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LEACHING OF PHENOLIC COMPOUNDS 
FROM LEAF AND NEEDLE LITTER OF SEV- 
ERAL DECIDUOUS AND CONIFEROUS 


Me Univ., Amsterdam (Netherlands). Biological 


A. T. pom ates 
Soil Bio! 


wry Vol. 18, 
No. 5, p 4 


et abe che oo 
5-480, 1986. 1 fig, 1 tab, 41 ref. 


: *Water pollution sources, *Path of 

lutants, *Deciduos trees, *Coniferous trees, 
Phenolic *Leaching, *Leaves, *Nee- 
dles, *Forest litter, Soil water, Beech, Bi Oak, 


Ash, Maple, fir, 
Hazelnut, Wile, Povler 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Soek acids, Organic compounds, Chromatog- 
raphy 


Leaf and needle litter of deciduous trees (beech, 
birch, oak, ash, maple, por yee hazelnut, 
willow, poplar, hawthorn) and coniferous trees 
(pine, spruce-fir, gry larch) were collected 
immediately after ‘leaf-fall’ in October and ana- 
lyzed for their water-soluble slunttie constituents. 
Three collections of leaf and needle litter from 
October to January were used to determine leach- 
ing rates of these organic compounds. There were 
considerable differences in the amount and leach- 
ing rate of water-soluble phenolics between litter 
types. The concentrations in freshly-deposited 
leaves of deciduous species were high 
= ae oo ae eee were released during 
to January. In needle 
Sauk ont perder of eunbeuhhie phenolics 
peg ieee ge By using 
hy, 14-18 phenolic compounds 
pe be identified in the leachates. Benzoic acids 
dominated the phenolic —— in October. In the 
course of time, cinnamic acids became more im- 
3 _ water-leachates. (Author’s abstract) 


ACID RAIN SPURS CLEAN-COAL RESEARCH, 
K. Brooks, and H. Bradford. 

Chemical — a Vol. 139, No. 20, p 40- 
41, November 12, 1986. 


mn grt *Water pollution sources, *Pollution 

Air pollution control, *Acid rain, *Nitro- 

es rales Sulfur oxides, Electrostatic fields, 
a Fluidized-bed combustion, Legisla- 


Several Department of Energy-funded projects re- 
lated to burning coal more cleanly are discussed. 
These are: three NOx-removal projects yr me 
‘reburning’; evaluation of NOx-reduction lysts 
with intense electrostatic fields; membranes for 
separation of SOx and NOx; a ceramic cell soaked 
in . fluid to separate NOx 
and SOx; of SOx and NOx in and elec- 
trically luctive porous foam; investigation of 
pollutant movement through membranes; retrofit 
of existing pulverized -fired boils with fluid- 
prem one = ea inimining effets on output 
varying grades while minimizing effects on output 
"and efficiency. The authors comment that pty 
provements in coal-burning technology have one 
reduced the controversy over acid rain. Although 
the year’s big acid rain bill (H.R. 4567) made no 
progress, further measures can be expected to be 
aan in the next Congress. (Rochester-PTT) 


ANION EXCLUSION DURING TRANSPORT 
THROUGH THE UNSATURATED ZONE, 
Weizmann Inst. of Science, Rehovoth (Israel). 
Dept. of Isotope Research. 

For primary bibliographic entry see Field 2G. 
W87-04399 


AMINO ACIDS UPTAKE OF OSCILLATORIA 
RUBESCENS D. <span oe 
SIMILATION DES ACIDES AMINES PAR OS- 

CILLATORIA RUBESCENS D. C. (CYANOPHY- 


CEE)), 

Institut National de la Recherche Agronomique, 
Thonon-les-Bains (France). Inst. de Limonologie. 
M. Feuillade, and H. Krupka. 

Archiv fuer Hydrobiolosie AHYBA4, Vol. 107, 
No. 4, p 441-463, October 1986. 7 fig, 6 tab, 71 ref. 


Descriptors: *Amino acids, *Isotpe studies, *Nutri- 
ents, *Growth rates, “Butrophication { Limnology, 
*Algae, * hyta, *Metabolism, *Assimilation 

scintillation counting, Thin- 
graphy, teins, Ammo- 


lay 
nium salts, pmo 





A determination of whether blue-green een aaa 
eutrophic lakes, Oscillatoria rubescens C., is 
able to take up amino acids as a nitrogen source is 

ted. A mixture of C14 amino acids was 
supplied to axenic strain of O. rubescens. Incorpo- 
ration into algal cells was followed by liquid scin- 


67 


Sources Of Pollution—Group 5B 


tillation counting and disappearance of each acid 
from the medium by thin-layer autoradioc'! 
oe. 'y. Amino acids were taken up in the light as 
a NA) and rapuly, motabolined into. pro: 
gram-at ly into pro- 
teins; assimilation rate rate (microg) -at N-NH2/mi- 
crogram-at N/I/h) increased tly when the ni- 
trogen cell quota decreased. U; also occurred 
in the presence of ammonium salts. Assimilation 
rate encountered at amino acid natural low con- 
centrations (1 microgram-at N/1) may support low 
growth rate (generation 


rubescens facing bacteria in presence of dissolved 
amino acids. The ecological contribution of amino 
acids may be important as a nitrogen source in 
conditions where nitrogen is low. (Author’s ab- 


stract) 
W87-04407 


PHYTOPLANKTON GROWTH AND PHOS- 
PHATE UPTAKE (FOR P LIMITATION) BY 
NATURAL PHYTOPLANKTON POPULA- 
TIONS FROM THE LOOSDRECHT LAKES 
NETHERLANDS), 

Amsterdam Univ. (Netherlands). Lab. voor Micro- 
biologie. 

R. Ri and L. R. Mur. 

Limnology and Oceanography LIOCAH, ey = 
No. 5, p 983-988, September 1986. 5 fig, 2 


Descriptors: *Phytoplankton, *Bioaccumulation, 

*Phosphorus removal, *Bioindica- 
tors, *Fate of pollutants, Lakes, Growth, Seasonal 
variation, Pollution load, Biomass, 
Netherlands. 


Algae bioassays can provide — information 
por rt to the and prediction of the 
effects of nutrient additions or removal (e.g. by 
sewage addition or diversion of diluted water) on 
lakes. Phosphate uptake capacity of natural an ae 
plankton populations was used as a physiological 
indicator of P limitation in the Loosdrecht lakes. 
During a substantial period of the growth season of 
1983, P-limited growth was observed in Lake 
Breukeleveen and Lake Loosdrecht, but P limita- 
tion was less severe in the latter. In Lake Breukele- 
veen the maximum initial roe ptake rate (V 
sub m) varied between 0.3 and 5.7 ae 
P/(ug Chl)/h during P-limited growth, w! 
Lake Loosdrecht, qivtp weld tame tbent 
2.1 ug P/(ug Chi)/h. Both at the end of June and 
the beginning of July, growth was not P limited in 
either lake. Phytoplankton in Lake Loosdrecht 
was not limited by phosphorus in September. The 
frequent occurrence of P limitation led to the 
rediction that reduction of the P loadings of Lake 
Poosdrecht will result in a reduction of the phyto- 
lankton biomass. (Alexander-PTT) 
87-04427 


FALLOUT PLUTONIUM IN TWO OKXIC- 
ANOXIC ENVIRONMENTS, 

Washington Univ., Seattle. School of Oceanogra- 
phy. 

A. L. Sanchez, J. W. Murray, W. R. Schell, and L. 
G. Miller. 


Limnology and regen es od LIOCAH, Vol. 31, 
= 5, p 1110-1121, September 1986. 5 fig, 3 tab, 51 


Descriptors: *Fallout, *Plutonium, *Anoxic water, 
*Path of pollutants, Saanich Inlet, Particulate 
matter, tration, Oxides, Lakes, Alkalinity, 
Salinity, Dissolved solids, Monimolimnion, Sul- 
fides, Dissolved oxygen, Chemical properties. 


Dissolved plutonium (Pu) has been measured in 
several marine, estuarine, and freshwaters, but 
there Seno bent been few studies of its distribution in 
anoxic systems. The profiles of soluble fallout plu- 
tonium in two partially anoxic waters revealed 
minimum concentrations at the O2-H2S interface, 

Pu removal onto particulate phases of 
Fe and other oxidized species that form during the 
redox cycle. In Saanich Inlet, an intermittently 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


a 
ney tonic one were a feat an de of tag 
tly anoxic zone were at least an order of magni- 
than at the surface. Differences in the 
Chants Caseteneies of Bete toe Satan oe 
important chemical spies uenced 
oe Pu quar the 
anoxic zone of Lake, high 
ranging 1,500 megq/liter, 
sulfide species from 8 t0 1 128 aden, dissolved 
organic carbon from 163 to 237 mg/liter, and total 
Geastved exthts Som 0D to 140 ppt, ofl comnstated 
with the observed high concentration of Pu. In 
Saanich Inlet, where total alkalini 


TERING ACTIVITY OF DAPHNIA IN LOW 
CONCENTRATIONS OF A PESTICIDE, 
btwn Univ. (Poland). Dept. of Hydrobiology. 
lear bibliographic entry see Field 5C. 


EXTRACTABILITY AND PLANT AVAILABIL- 
ITY OF MOLYBDENUM FROM INORGANIC 
AND SEWAGE SLUDGE SOURCES, 

Ohio State Univ., 1 4 

G. M. and 7 w.J 

Journal of Environmental Quality J a Vol. 
15, No. 4, p 323-326, October-December 1986. 
tab, 2 ref. 

Descriptors: *Extraction, *Plant availability, *Mo- 
lybdenum, *Sludg: Ken gp *Path of pol- 
lutants, pom 
metals, 

Corn, am Sifalfe 
evaluation, Tissue stems, Conn, 
ysis, Agriculture, Cultivation. 


Accumulation of heavy metals is a principal con- 
cern with the land application of sewage sludges or 
other wastes. Little information is in the literature 
regarding Mo accumulation in the soil from sludge 
additions. The primary hazard of soil contamina- 
tion with Mo is the potential for producing forages 
that would contain high Mo levels and induce 
molybdenosis in ruminants. A greenhouse experi- 
ment was conducted to evaluate the influence of 
ff med eae pe uptake and extractability of 

lo applied to a soil as an inorganic salt and as a 


a oe *Heavy 
reports ncentration, 
tests, Performance 
Regression anal- 


g/kg 
anaerobically digested sew: sludge sig- 
nificantly ieovenned Be pemetesn ange yp 
(Zea L.), soybeans (Glycine max(L.)Merr.), 
and alfalfa (Mi (Medicago sativa L.) grown on a sandy 
a ant Ga ie ak Hf significantly in- 
creased Mo accumulation in three crops from 
both Mo sources . Molybdenum extracted with 
Tamm’s acid ammonium oxalate was not signifi- 
cantly influenced by soil pH, while Mo extracted 
from sludge treated soils with the ammonium bi- 
curboamtc TPA CA PA (AB-DTPA) a3 was sig- 
nificantly increased with increasing soil pH. Multi- 
ple regressions between Mo concentrations in the 
crops and extractable Mo and soil pH indicated 
that soil pH was a significant variable in 17 of 24 
prediction 


lective in predicting Mo concentra- 

tions in plant tissue than Tamm’s acid ammonium 
oxalate with slud; 

to 


al mega plants grown on soils receiv- 
ing Mo additions needs to be tested by field evalua- 
tion with a large number of soil types. (Alexander- 


W87-04444 
SOIL AND GROUNDWATER SALINITY 
EASTERN 


ALONG DRAINAGE DITCHES IN 
NORTH DAKOTA, 


North Dakota State Univ., Fargo. Dept. of Soil 


Science. 
For primary bibliographic entry see Field 4C. 
W87-04445 


MOLYBDENUM ACCUMULATION BY CORN 
AND SOYBEANS FROM A MOLYBDENUM- 
RICH SEWAGE SLUDGE, 

Ohio State Univ., i 

G. M. and L. W. Jacobs. 

Journal of Environmental Quality a Me 
15, =? p 394-398, October-December 1986. 6 


Descriptors: *Bioaccumulation, *Sludge, *Water 
— a effects, *Path of . ‘Waste dis- 
posal, *Land lolybdenum, *Corn, 

‘Soybeans, ested ‘sludge, Tissue analysis, 
Heavy coy centration, Soil analysis, Field 
tests, Nutrients, Extraction, Spectral analysis. 


Land application of sewage sludges is an attractive 
waste management alternative for many munici- 
palities. The accumulation of heavy metals in the 
soil has long been reco ot aoe 
concerns with this option. The metals t 
studied are Zn, Cu, Cr, Cd, Ni, or Pb wi ale 
information in the literature about Mo. An anaero- 
bically digested sewage sludge containing 1500 mg 
Mo/kg was applied to add 0 to 300 kg Mo/ha in 
two separate experiments. This field study was 
conducted with corn (Zea mays L.) and soybeans 
(Glycine max(L.) Merr.) over a 3-yr-period to 
evaluate high Mo additions to soils from the a appli. 
cation of Mo-concentration wastes. A total 

analysis of soils sampled after the third growing 
season accounted for 97% of the applied Mo in 
two sludge treatments. Concentrations of Mo in 
whole plant, diagnostic tissue, and grain samples 
from both crops were significantly increased with 
any sludge treatment. Lime residues in the sludge 
increased soil pH’s from 4.8 to 7.1 resulting in 
further Mo accumulation in the plant samplings. 
Four soil extractants (1.0 M NH4HCO3 + 0.005 
M DTPA, 1.2 M NaC2H302, Tamm’s acid ammo- 
nium oxalate, and 0.5 M (NH4)2HPO4) in combi- 
nation with soil pH were evaluated for their ability 
to predict 4 concentrations in the plant sam- 
plings. Soil pH became significant in the prediction 
equations when considering more than 1 yr of data. 
None of the extractants were proven to be clearly 
better or worse than the others. Further testing of 
the ammonium bicarbonate-DTPA extractant is 
recommended because of its potential for simulta- 
neous use with other plant nutrients and heavy 
metals in the soil during multielement analysis, as 
well as the ease by which it can be analyzed using 

lasma emission. (Alexander-PTT) 
87-04449 


PLANT AVAILABILITY OF PHOSPHORUS IN 
SEWAGE SLUDGE COMPOST, 

Maryland Univ., College Park. 

J. L. Mccoy, L. J. Sikora, and R. R. Weil. 

Journal of Environmental Quality JEVQAA, Vol. 


15, No. 4, p 403-409, October-December 1986. 3 
fig, 10 tab, 30 ref. 


Descriptors: *Sludge, *Path of pollutants, *Com- 
posted sludge, *Phosphorus, *Fate of pollutants, 
*Waste er yon *Land disposal, *Nutrients, Com- 
post, Field tests, Performance evaluation, Loam, 
Clays, Accumulation, Tissue analysis, Yield, Plant 
growth, Corn, Extraction. 


In a survey of sewage sludge from eight states it 
was reported that the mean total N P contents 
were 3.3 and 2.3%, respectively. Because the crop 
requirement for P is usually 1/10th to 1/Sth that 
for N, excessive quantities of P are applied when 
sewage sludge products are used to supply the N 
requirement of the crop. Field and greenhouse 
studies were conducted to compare the effective- 
ness of Blue Plains sewage sludge compost (BLU), 
Parkway sewage sludge compost (PAR), and triple 
superphosphate (TSP) as sources of P for corn. 
These amendments were applied to a Sassafras 
sandy loam (Typic Hapludults) in a field study and 
to the Sassafras soil and a Christiana silty clay 
ae (Typic Paleudults) in a greenhouse study. 
First-year application rates in the field study 


ranged from 0 to 1500 kg total P/ha. Plots were 
split the second year with one-half receiving no 
additional P and one-half receiving P equal to Ist- 
yr rates. Nitrogen as NH4NO3 was applied at 
variable rates to plots so that the total assumed 
available N equaled 180 and 219 kg N/ha for the 
by and 2nd yr, respectively. Dry matter yield and 
uptake were measured at the t-leaf stage 
(vay and at maturity. Below the 100 
TSP but not the composts, significan’ 
growth and P uptake by corn in bo’ field and 
jouse studies. The TSP was approximately 
four to seven times more effective than either 
compost in raising tissue P concentration in corn 
(Zea mays L) ear leaves. A maximum of 2.05 and 
11.2% of the P — as compost and TSP, 
a en up by the corn. Soil P 
extracted by the dilute double ca (0.5 M HCl and 
0.0125 M #2s04) and 0.5 A. NaHCO3 methods 
increased wi application from all 
sources. Fveneb soil a both methods corre- 
lated well with total P uptake ag Mei TSP but did 
not correlate well with P uptake from the com- 
posts. A P fractionation indicated that most of the 
compost P was associated with Fe and Al and only 
2 to 5% was in organic forms. The Fe-bound P 
fraction of the amended soils increased with in- 
creasing P application from all sources. Two fac- 
tors appeared to control the P uptake response of 
corn: the treatment of the wastewater to remove P 
at the sewage treatment plant, and the P fixing 
capacity of the soil. (Alexander-PTT) 
W87-04451 


DENITRIFICATION IN MARL AND 
IMENTS 


PEAT 
SED THE FLORIDA EVER- 
GLADES, 
Old Dominion Univ., Norfolk, VA. Dept. of Bio- 
logical Sciences 
For primary bibliographic entry see Field 2H. 
W87-04458 


FORMATION OF METHANE AND CARBON 
DIOXIDE FROM DIMETHYLSELENIDE IN 
ANOXIC SEDIMENTS AND BY A METHANO- 
GENIC BACTERIUM, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

R. S. Oremland, and J. P. Zehr. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 52, No. 5, p 1031-1036, November 
1986. 3 fig, 1 tab, 23 ref. 


*Fate of pollutants, *Path of pollut- 

pang ae Me ed *Carbon dioxide, *Meth- 

pare we Morne *Anoxic sediments, *Water pollution 

sources, *Methane, *Sediments, *Isotope studies, 

Metabolism, Selenium, Heavy metals, Inhibition, 

— San Francisco Bay, Bacteria, Biodegra- 
tion. 


The reported toxic effects of elevated levels of 
selenium in agricultural wastewaters on waterfowl 
and fish populations in a marsh ecosystem have 
heightened the need to understand the biogeoche- 
mistry of selenium in anoxic environments. It 
been hypothesized that methylation reactions may 
provide a mechanism whereby certain microbes (as 
well as plants and animals) ’ detoxify’ both their 
tissues and surroundings by producing DMSe and 
‘venting’ it to the atmosphere. DMSe may consti- 
tute a portion of the total vapor-phase selenium 
found in the atmosphere. Although various aerobic 
soil microorganisms can produce DMSe from 
added organic or inorganic forms of selenium few 
studies have investigated the formation and fate of 
DMSe under anaerobic conditions. Anaerobic San 
Francisco Bay salt marsh sediments rapidly metab- 
olized (14C}dimethylselenide(DMSe) = 14CH4 
and 14CO2. Addition of selective inhibitors (2- 
bromoethanesulfonic acid or molybdate) to these 
sediments indicated that both methanogenic and 
sulfate-respiring bacteria could degrade DMSe to 
gaseous products. However, — taken from 
the esterson Wildlife 
Refuge produced only 14CO2 [i (14C)DMSe, 
implying that methanogens were not important in 
the Kesterson samples. A pure culture of a dimeth- 
ylsulfide (DMS)-grown methylotrophic methano- 
en converted (14C)DMSe to 14CH4 and 14CO2. 
lowever, the organism could not grow on DMSe. 








Addition of DMS to either sediments or the pure 
culture the metabolism of DMSe. Thi 
effect appeared to be caused by competitive inhibi- 
tion, thereby indicating a common enzyme system 
for DMS and DMSe metabolism. DMSe appears 
to be degraded as part of the DMS pool present in 
anoxic environments. These results suggest that 
methylotrophic methanogens may demethylate 
methylated forms of other metals and metalloids 
found in nature. (Alexander-PTT) 

W87-04460 


BACTERIAL COMMUNITIES DEGRADING 
AMINO- AND HYDROXYNAPHTHALENE-2- 


SULFONATES, 

Gesamthochschule Wuppertal (Germany, F.R.). 

Lehrstuhl fuer Chemische ra 

B. Nortemann, J. Baumgarten, H. G. Rast, and H.- 

J. Knackmuss. 

nod and Environmental Microbiology 
F, Vol. 52, No. 5, p 1195-1202, November 

1986. 7 fig, 1 tab, 14 ref. AIF Grant 6279, Bundes- 

minister Forschung und Technologie Grant 

PTB 8421. 


Descriptors: *Biodegradation, *Sulfonates, *Bacte- 
ria, *Water pollution sources, *Fate of pollutants, 
*Metabolism, River Elbe, Organic compounds, 
pee Isolation, Oxidation, Accumulation, 


Amino- and hydroxynap Ifonic 
acids(ANSs and HNSs) are important building 
blocks for the large-scale synthesis of azo dyes. 
The amino and hydroxy substituents are indispen- 
sable as auxochromic — while the water solu- 
bility of this class of reactive dyes is essentially 
based on the sulfonic acid group. Since arylsulfon- 
ates are very rare among natural compounds, the 
sulfonic acid group confers a xenobiotic character 
to this class of chemicals. Consequently, unadapted 
microbial populations of activated sludge do not 
degrade sulfonated naphthalenes or degrade them 
incompletely. A 6-aminonaphthalene-2-sulfonic 
acid(6A2NS)-de ing mixed bacterial communi- 
ty was isolated from a sample of river Elbe water. 
The complete degradation of this xenobiotic com- 
pound may be described by a mutualistic interac- 
tion of two Pseudomonas strains isolated from this 
culture. One strain, BN6, could also grow on 
6A2NS in monoculture, however, with accumula- 
tion of black polymers. This organism effected the 
initial conversion of 6A2NS_ into 5- 
aminosalicylate(SAS) through regioselective attack 
of the naphthalene skeleton in the 1,2-position. 
SAS was totally de by another member of 
the community, strain BN9. After prolonged adap- 
tation of strain BN6 to growth on NS, this 
organism readily converted all naphthalene-2-sul- 
fonates with OH- or NH2-substituents in the 5-,6- 
,7-, or 8-position. The corresponding hydroxy- or 
aminosalicylates were excreted in stoichiometric 
amounts, with the exception that the metabolite 
from 5A2NS oxidation was not identical with 6AS. 


héthal 





SUL- 
PHUR DIOXIDE EMISSIONS AND ACID DEP- 
OSITION DERIVED FROM MONTHLY DATA, 
Environmental Defense Fund, New York. 
For primary bibliographic entry see Field 2B. 
W87-04471 


UNRAVELLING A CENTURY OF ACID POL- 
LUTION, 

F. Pearce. 

New Scientist NWSCAL, Vol. 111, No. 1527, p 
23-24, September 25, 1986. 


Descriptors: *History, *Acid rain, *Air pollution, 
*Acidity, *Soil chemistry, *Public policy, Rainfall, 
Rivers, Toxicity, Lakes, Electric — produc- 
tion, Chemistry of a rees, Forests, 
Sulfur, Nutrients, Nutrient removal, Aluminum. 


Britain’s Central Electricity Generating Board 
(CEGB) has admitted that it is partly to blame for 
the acid rain problem in Scandinavia. The crucial 
new evidence about acid rain relates to its effects 
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on soils. Acid rain has three main effects on soils. 
It fertilizes them via nitrogen and sulfur. Then it 
acidifies as the sulfate washes nutrients from the 
soil leaving behind hydrogen ions. Finally, it liber- 
ates toxic aluminum and hydrogen ions into 
streams. It is concluded that acid stored in soil 
over decades will continue polluting even if every 
— station were to be shut down immediately. 
dinavian lakes are being restored by lica- 
tion of limestone. Restoration of acidified soil 
might cost 15 billion pounds in West Germany 
alone. (Doria-PTT) 
W87-04473 


ACID RAIN: NEW FEARS PROMPTED 
CLEANUP, 
F. Pearce. 

New Scientist NWSCAL, Vol. 111, No. 1526, p 
22-23, September 18, 1986. 


Descriptors: *Air pollution control, *Acid rain, 
*Air pollution, *Sulfur dioxide, *Sulfu emissions, 
*Water pollution sources, ‘*Britain, ‘*Electric 
power production, *Public policy, Rainfall, 
Gypsum, Sulfur, Industrial wastes, Powerplants, 
Administrative agencies. 


Plans to cut Britain’s contribution to Europe’s acid 
rain may do little more than preserve the status 
uo. The Department of the Environment con- 
ed that it is not certain that the 600 million 
pounds to be spent by the Central Electricity Gen- 
erating Board (CEGB) over the next decade will 
result in any further reduction in the nation’s emis- 
sions of sulfur dioxide, which currently amount to 
3.25 million tons per year, of which 70% comes 
from the CEGB’s power plants. The program, 
which will not be complete until 1997, will reduce 
by 90% the emissions of sulfur from three of the 
CEGB’s 12 large base-load coal-fired power plants. 
However, the CEGB could not confirm which 
plants would be fitted with cleanup ae or 
which of the available technologies for flue-gas 
desulfurization would be used. Methods of flue-gas 
desulfurization are described. (Doria-PTT) 
W87-04477 


INVESTIGATIONS COMPARING THE INFLU- 
ENCE OF SPRUCE (PICEA ABIES (L.) KARST) 
AND BEECH (FAGUS SYLVATICA L.) ON THE 
QUALITY OF SEEPAGE WATER (VERGLEI- 
CHENDE UNTERSUCHUNGEN UEBER DEN 
EINFLUSS VON FICHTE (PICEA ABIES (L.) 
KARST) UND BUCHE (FAGUS SYLVATICA L.) 
AUF DIE SICKERWASSERQUALIT. > 
Munich Univ. (Germany, F.R.). Lehrstuhl fuer 
Bodenkunde. 

K. Kreutzer, E. Deschu, and G. Hoesl. 
Forstwissenschaftliches Centralblatt, Vol. 105, No. 
4, p 364-371, September 1986. 4 fig, 1 tab, 8 ref. 


Descriptors: *Water pollution sources, *Water 
analysis, *Nutrients, *Spruce trees, *Beech trees, 
*Seepage, Hydrogen ion concentration, Nitrifica- 


tion. 


The objective of the investigation is to find out to 
what extent components of seepage water depend 
on the type of stocking. The investigation was 
formed on two pairs of stands of beech and 
renee spruce. During one year in 3- to 5-week 
intervals seepage water was gathered with suction 
candles. At a depth of 40 cm the seepage water 
under the spruce trees was more acid and con- 
tained more nitrate, sulfate, calcium and magnesi- 
um than that under beech. At 175 cm the contents 
of protons, nitrate and sulfate were higher under 
spruce than under beech, and bicarbonate was 
found under beech as well. The differences in pH, 
nitrate and sulfate are mainly caused by a different 
filtering from the atmosphere and by a different 
nitrogen regime. Possibly high nitrification rates 
(exceeding requirement) lead to elevated proton 
roduction causing intensified mobilization of 
egg Alpen Mag wr oe It seems to be 
important that under spruce higher i 
input occurs besides intensified mineralization of 
nitrogen from humus, accumulated by broadleaf 
trees which were —= this site before the 
a of spruce tations. (Author’s ab- 
stract 
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W87-04510 


MESOSCALE STORM AND DRY PERIOD PA- 
RAMETERS FROM HOURLY PRECIPITA- 
TION DATA, 


Battelle Pacific Northwest Labs., Richland, WA. 
For eae bibliographic entry see Field 2B. 
W87-04512 


TRAJECTORY ANALYSIS OF WET DEPOSI- 
TION AT WHITEFACE MOUNTAIN: A SENSI- 
TIVITY STUDY, 


> 
National Oceanic and Atmospheric Ai 
tion, Rockville, MD. Air Resources Labs. 
B. J. B. Stunder, J. L. Heffter, and U. Dayan. 
Atmospheric Environment ATENBP, Vol. 20, No. 
9, p 1691-1695, September 1986. 4 fig, 1 tab, 11 ref. 


jpictra_ 
tra 


Descriptors: *Water pollution sources, *Weather 
data collections, *Model studies, * ipitation, 
*Sulfates, *Acid rain, *Deposition, iteface 
Mountain, New York, Great Lakes, Pollutants, Air 
pollution, Fallout. 


Meteorological trajectory analysis, MAP3S pre- 
cipitation chemistry data, and hourly precipitation 
data at Whiteface Mountain were used to deter- 
mine the direction of sulfate deposited in precipita- 
tion. A sensitivity study was done on source direc- 
tion from different trajectory models, using differ- 
ent transport layers, and different precipitation in- 
formation to determine the time deposition oc- 
curred. Results obtained from the different precipi- 
tation information reveal that precipitation data in 
6-h increments or less are essential to correctly 
identify the trajectories associated with the wet 
deposition. Bias resulted when trajectories were 
not only associated with wet deposition. The direc- 
tion of source my defined by 30 degrees sec- 
tors, was much dependent on the trajectory 
model or transport layer. Results suggest that over 
one-third of the wet sulfate deposition at White- 
face Mountain arrived from the west-southwest, 
passing through the eastern Great Lakes regions. 
(Author’s abstract) 

W87-04513 


ORGANIC ACIDS IN SPRINGTIME WISCON- 
SIN PRECIPITATION SAMPLES, 

Battelle Pacific Northwest Labs., Richland, WA. 
E. G. Chapman, D. S. Sklarew, and J. S. 
Flickinger. 

Atmospheric Environment ATENBP, Vol. 20, No. 
9, p 1717-1725, September 1986. 6 tab, 24 ref. 
Battelle, Pacific Northwest Labs Contract 
2311204999. 


Descriptors: *Water pollution sources, *Rainfall, 
*Organic acids, *Acid rain, *Deposition, Air pollu- 
tion, Pollutants, Fallout, Acids, Wisconsin, Wis- 
consin Acid Deposition Monitoring Network, 
Sample preparation, Chromatography. 


A short-term study on organic acids in precipita- 
tion was conducted at two sites on the Wisconsin 
Acid Deposition Monitoring Network. Aliquots of 
collected samples were fixed with tetrachloromer- 
curate and analyzed for low molecular weight 
organic anions via ion-exclusion chromatography. 
Unfixed aliquots were subjected to standard net- 
work inorganic analyses. Of the 31 samples collect- 
ed, 30 contained detectable concentrations of for- 
mate and acetate ions, as well as propionate, oxa- 
late and malonate ions. Statistical analysis of the 
combined organic and inorganic data set indicated 
that no significant differences existed between the 
concentrations of organic ions at the two sites; 
however, samples containing visible sediments had 
significantly greater concentrations than samples 
without sediments. The study emphasizes the need 
for further, longer-term investigations to determine 
the role of low molecular weight organic com- 
pounds in precipitation chemistry. (Author’s ab- 


stract) 
W87-04514 
FLUORIDE CYCLING IN NATURE THROUGH 


PRECIPITATION, . 
Bhabha Atomic Research Centre, Bombay (India). 
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Group 5B—Sources Of Pollution 


Air Mi 
T.N. Mohadegee VM V. Meenakshy, and U. C. 
Mishra. 


Atmospheric Environment ATENBP, Vol. 20, No. 
9, p 1745-1749, jee 1986. 3 fig, 2 tab, 16 ref. 


Descriptors: *Water a sources, *Weather 
data Fluorides, *Precipita- 
tion, *Rainfall, Urban areas, Air pollution, India. 


Some uncertainties still exist regarding the fluoride 
circulation in the atmosphere, and fluoride in 
cipitation has served as a useful indicator in 
assessments. Recent studies on fluoride measure- 


Seen Wank tia Riven Oo wer law y = ax 

pb AL cay wach gp for all sites, 

excepting the urban sites where an’ 

courses dominate. bacon pape back- 
fluoride concen! in precipitation in 

the range of 1-12 ppb, coger pied gee my 

(Author’s abstract) 

W87-04515 


MODEL OF SULPHATE PRODUCTION IN A 
CAP CLOUD AND SUBSEQUENT TURBU- 
ACE, DEPOSITION ONTO THE HILL SUR- 
roan of Manchester Inst. of Science and 


United pad mony Pr a Wind. ¥ Wind veloc- 
ity, Velocity, Fallout. 


process was probably 

oxidant limited. The amount of sulfate produced 
le to that found in cloud condensa- 

ly found over the United King- 

janey tunis toukeme 

Ammonia concentrations were 

it, because they altered the cloud water 

and hence the solubility of SO2. Turbulent or 


regime ition was a maximum just 
on the lee of the hill. (Author’s abstract) 
W87-04516 


NEW HAMPSHIRE, 
i Inst. of Tech., Cambridge. Energy 


A. Fay, D. Golomb, and S. Kumar. 
4 Environment ATENBP, Vol. 20, No. 
9% p 825-1828, September 1986. 3 fig, 11 ref. 


sors. Sulfate and nitrate concentrations in precipi- 
ne 1900 to 1980 at Hubbard Brook, New 
were modeled using constant meteorol- 

peg annually varying emission . The 

pa — Food of U.S. emissions to the annual aver- 


precipi! 

of the century po about 4.2 at present. Th mayen wd calcu- 
lations are in oe ee: ik 

ments for the period 1 1981. rotate ame} 
W87-04517 


DETERMINATION OF TRACE METALS IN 
RAIN DIFFERENTIAL-PULSE 


OLTAMMETRY, 
—~ Univ., Wilrijk (Belgium). Dept. of Chem- 


For f rimary bibliographic entry see Field 5A. 
W87-04518 


For primary bibliographic entry see Field 5A. 
W87-04520 


LAKE RESOURCES AT RISK TO ACIDIC DEP- 
OSITION IN THE UPPER MIDWEST, 
Iowa po Towa City. Dept. of Civil and Envi- 


be Sohneo’N N. P. P. Nikolaidis, and G. E. Glass. 
Journal - Water Pollution Control Federation 
JWPFAS, Vol. 58, No. 2, ge February 
1986. 13 5 tab, 26 tel EP ‘A. Cooperative 
Agreement CR-810395. 


Descriptors: *Water pollution sources, *Acidic 
deposition, *Acid precipitation, *Lakes, *Rainfall, 
*Acid rain, Air pollution, Fallout. 


A small fraction of lakes sampled in the Upp 
Midwest are presently acidic (0% in northern 
nesota, 4% in north-central Wisconsin and about 
19% in the eastern part of the Upper Peninsula of 
Michigan). According to field data and analysis, 
have been acidified by acid deposition 
for the following reasons: acid lakes are found only 
where there is fa owes acid precipitation across 
the depositional gradient; acid lakes are mainly 
(88%) seepage type lakes that receive most of their 
water from precipitation falling directly on the 
surface of the lake and have no permanent inlets or 
outlets; sulfate is the dominant anion in precipita- 
tion and in the chemistry of these lakes; mass 
balance calculations at calibrated watersheds (Lake 
Clara and Lake Vandercook) indicate that more 
than 90% of hydrogen ions come directly from 
am ory (David-PTT) 
87-04530 


DETERMINATION OF a AND INOR- 
GANIC ACID SPECIES THE ATMOS- 
PHERE AND IN RAIN-WATER BY ION CHRO- 
MATORGRAPHY, 

Consiglio Nazionale delle Ricerche, Rome (Italy). 
Ist. Inquinamento Atmosferico. 

For primary bibliographic entry see Field 5A. 
W87-04534 


DETERMINATION OF NITRATE AND SUL- 
PHATE IN RAIN-WATER BY CAPILLARY 
ISOTACHOPHORESIS, 

omenskeho Univ., Bratislava (Czechoslovakia). 


Inst. of Chemistry. 
For primary bibliographic entry see Field 5A. 
W87-04535 


ASSOCIATION BETWEEN PCBS AND LOWER 
EMBRYONIC WEIGHT IN BLACK-CROWNED 
NIGHT HERONS IN SAN FRANCISCO BAY, 
Patuxent Wildlife Research Center, Laurel, MD. 
For primary bibliographic entry see Field 5C. 
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W87-04537 


EVALUATION OF THE SIGNIFICANCE OF 
METAL-BINDING PROTEINS IN THE GAS- 
TROPOD LITTORINA 


LITTOREA, 
Marine Biological Association of the United King- 


— Plymouth ). 
PE pane bibliographic entry see Field 5C. 


TUNDRA SOIL BA( 
SS carers 


TE, 
tea SULFATE, FRONT RANGE, COLORADO, 
a — at Boulder. Inst. of Arctic and 

pine Researc! 
For ear Sitliographic entry see Field 5C. 


DISPERSION IN ICE-COVERED 

Uppsala Univ. (Sweden). Dept. of Hydroog wef 
For primary bibliographic entry see F; 
W87-04554 


LONGITUDINAL DISPERSION 
NON-UNIFORM POROUS MEDIA, 
Vizgazdalkodasi Tudomanyos Kutato Intezet, Bu- 
dapest (Hungary). : 

For primary bibliographic entry see Field 2G. 
W87-04558 


TESTS IN 


TRACERS OF SEWAGE SLUDGE IN THE 
MARINE ENVIRONMENT: A REVIEW, 
Lancaster Univ., Bailrigg (England). Lancashire 
and Western Sea’ Fisheries Joint Committee. 

C. M. G. Vivian. 

The Science of the Total Environment STENDL, 
bx 53, No. 1/2, p 5-40, August 1986. 5 tab, 276 


Descriptors: *Wastewater treatment, *Path of 
lutants, *Waste disposal, *Tracers, *Sludge, 
views, Sludge distribution, Sediments, Pollutants, 
Organic wastes, Organic compounds, Isotopes, Mi- 
crobiological studies. 


A review of the available and potential tracers of 
the movement and distribution of sewage sludge 
gg yl in and on marine sediments was present- 

brief review of ‘active’ sludge tracers was 
followed by a  ~ extensive review of ‘passive’ 
sludge tracers. These could be broken down into 
five categories: pm Natural 


slud 
ect ae cae tomato pen fh wey sv, pone or- 


ic compounds - silicones, chlorinated hydrocar- 
non-ionic surfactants and their degradation 
products, linear alkylbenzenes; (3) Stable isotopes 
of carbon, nitrogen, hydrogen and sulfur; (4) Inor- 
= substances and pond - minerals, 
ts, trace elements, magnetic proper- 
ee ee sage no agg 
Coates welchii ee ee 
trogen-fixing quia. A ‘hie vaulewy ‘of 
sludge tracers are available with the choice of 
suitable tracers in an ee situation governed 


Serato ease of sampling expertise, cost con- 
siderations, Teagis seagonmin ond a. 


termination, and nature of other pollutant 
— in the vicinity gdh the input of interest. Ideal- 
, the sludge tracers chosen should be _ 
input of interest, but this will rarely be ac! 
ble in practice. in reas of gon sludge contain 
ono a marine 5 pen co 
© oe ae the ar lected and this 
pay fe easbdlinctive <u for large 
areas. (Author’s abstract) 
W87-04565 


DISTRIBUTION OF CD, PB AND CU BE- 
TWEEN THE DISSOLVED AND PARTICU- 
LATE PHASE IN THE EASTERN SCHELDT 
AND WESTERN SCHELDT ESTUARY, 
Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Heisse Chemie. 

P. Valenta, E. K. Duursma, A. G. A. Merks, H. 





Rutzel, and H. W. Nurnberg. 
The Science of the Total Environment STENDL, 
Vol. 53, No. 1/2, p 41-76, August 1986. 16 a = 
tab, 48 ref. Commission of the European Comm: 
nities Contract ENV-690-D. 
Descriptors: *Path of pollutants, *Cadmium, 
*Lead, * *Estuaries, *Estuarine 
*Dissolved solids, 


environ- 

*Particulate matter, 
*Heavy metals, Oosterscheldt Westers- 
cheldt estuary, Salinity, Nutrients, Bioaccumula- 
tion, Seasonal variation. 


The distribution of the potentially ecotoxic heavy 
metals Cd, Pb and Cu between the dissolved and 
the particulate matter phase was studied in the 
Oosterscheldt and Westerscheldt estuaries, The 
Netherlands, in five missions during the spring, 
summer and winter of 1979-1980. In addition to the 


biological parameters were determined, such as 
temperature, salinity, pH, particulate matter con- 
centration, chioropiiyl, dissolved organic carbon, 
particulate organic carbon and nutrients (phos- 
phate, nitrate and silicate). The seasonal depend- 
ence due to the variable input of river water and 
biological activity was followed for all three 
metals studied. Cadmium preferred, in general, the 
dissolved phase but an unusually high Cd content 
in the particulate matter was found for the phyto- 
plankton bloom period, which indicated an effi- 
cient uptake of Cd by living matter. Lead showed 
a pronounced preference for all types of particu- 
late = ganic ligands, to approximately cual 
tion with organic to approximately 
levels in the dissolved and a. phases. 
focal point of this study was the determination of 
the distribution of selected elements between the 
dissolved and the particulate phase, quantitatively 
described by the distribution coefficient K sub d. 
Its dependence on salinity and seasonal variation 
were also investigated. The mean value of K sub d 
ee ee ee ee 
value of 70 during the phytoplankton bloom peri- 
ods; between 40 and 140 for Cu and between 1000 
and 3200 for Pb. The competition between com- 
plexation of heavy metals in the dissolved phase 
and their binding to particulate matter was also 
discussed. (Author’s abstract) 

W87-04566 


ALPHA-EMITTING, HOT PARTICLES IN 
IRISH SEA SEDIMENTS, 

Ministry of Agriculture, Fisheries and Food, 
— (England). Directorate of Fisheries Re- 


B,J. Kerhaw, J. H. Brealey, D. S. Woodhead, and 
The Science of the Total Environment STENDL, 
bret No. 1/2, p 77-87, August 1986. 6 fig, 1 tab, 
21 ref. 


Descriptors: *Water pollution sources, *Path of 
pollutants, *Industrial wastes, *Alpha-emi a 
ticles, *Radioactive wastes, *Sediments, * oa 
*Nuclear powerplants, *Fuel r ing, *Ef- 
fluents, Radioactivity, Surface sediments, 

anium elements. 


Alpha-emitting, hot particles (HPs) were observed 
in samples of liquid effluent from the nuclear fuel 
reprocessing plant at Sellafield, U.K. Similar parti- 
cles, thought to originate from Sellafield, were 
found in environmental samples from sites near the 
plant. The occurrence and distribution of hot parti- 

cles in surface sediments from the northeastern 
ee ee ae ee See eee 
transuranium element 
e distribution of HPs 
reflected that a the alpha-emitting transuranium 
radionuclides measured by conventional alpha- 
spectrometry. The proportion of pron emer. s as- 
Ferme ethereal rents yo distance 
ipeline discharge point and it was a 

ent pry e persisted long enough to be redistril 

uted throu Eciicousis atic cmaae ae 
the bulk of the Pu and Am discharged from Sella- 
field. More information was required on the verti- 
cal distribution of HPs in the biodisturbed sedi- 
ments to ascertain their susceptibility to degrada- 
tion and the likelihood of their return to the sedi- 
ment surface. When obtained, such information 
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will feed models designed to predict the present 


and future ences of the Sellafield dis- 
charges. (Wood cod-PTT) 
W87-04567 


NITRATE LEACHING FROM A SMALL, UN- 
DERDRAINED, GRASSLAND, CLAY CATCH- 


MENT, 

Oxford Univ. (En }). Soil Science Lab. 

R. A. Haigh, and R. E. White. 

Soil Use and Management, Vol. 2, No. 2, p 65-70, 
June 1986. 2 fig, 2 tab, 26 ref. 


Descriptors: *Water pollution sources, *Path of 
pollutants, *Nitrates, *Leaching, *Catchment 
areas, *Fertilizers, Clays, En Grasslani 


ys, ds, 
Tile drainage, Precipitation, Evapotranspiration, 
Drainage. 


Losses of nitrogen = ne > drainflow from a a 
soil (Evesham series grassland w 
monitored during - 982/ 3 and 1983/84 dai 
flow seasons. In 1982/83, 40% of the discharge 
had a NO3(-) concentration > 11.3 mg/1, while in 
1983/84 concentrations were always > 20 mg/1. 
Total N lost by leaching was 17.5 and 48.7 kg/ha 
in 1982/83 and 1983/84 respectively, which was 
—— to 9 and 43% of the fertilizer applied. 
ie marked difference in N losses for the two 
seasons was attributed to differences in the quanti- 
ty and timing of N fertilizer applications, the dry- 
ness of the preceding summer and the duration and 
density of Suing. Author’s abstract) 
W87-04575 


NICKEL-63 IN COLUMBIA RIVER SEDI- 
nmON BELOW THE HANFORD RESERVA- 
Oregce State Univ., Corvallis. School of Oceanog- 


TH M. Beasley. 
Journal of Environmental Radioactivity, Vol. 4, 
No. 1, p 1-10, 1986. 1 fig, 2 tab, 20 ref. 


Descriptors: *Path of pollutants, *Pollutant identi- 
fication, *Nickel-63, *Sediments, *Columbia River, 
*Hanford Reservation, *Radionuclides, *Radioiso- 
topes, *Radioactive wastes, *Rivers, Nuclear reac- 
tors, Isotopes, Decay constants, Surveys. 


Nickel-63 (t sub 1/2 = 100y) was measured in 
Columbia River sediments below the Hanford Res- 
ervation. The present-day inventory between the 
confluence of the Snake and Columbia Rivers and 
the Columbia River mouth was estimated at near 
4.6 TBq (approximately 125 Ci). Nickel-59 was not 
detected but, if present, the inventory of this long- 
lived radionuclide (t sub 1/2 = 75,000y) is prob- 
ably less than 1% that of 63Ni. (Author’s abstract) 
W87-04577 


PLUTONIUM AND AMERICIUM IN ARCTIC 


Lund Univ. (Sweden). eae of Radiation Physics. 
L. Hallstadius, A. Aarkrog, H. Dahlgaard, E. 
Holm, and S. Boelskifte. 

Journal of Environmental Radioactivity, Vol. 4, 
No. 1, p 11-30, 1986. 10 fig, 1 tab, 18 ref. 


Descriptors: *Pollutant identification, *Fate of pol- 
lutants, *Path of pollutants, *Water analysis, *Plu- 
tonium, *Americium, *Surface water, *Arctic 
waters, *Coastal waters, *Radioisotopes, *Radio- 
active wastes, North Sea, Greenland Sea, Barents 
Sea, Biota, Fallout, Isotopes, Radioactive decay, 
Effluents, Residence time. 


Plutonium and americium were measured in sur- 
face waters of the Greenland and Barents Seas and 
in the northern North Sea from 1980 through 1984. 
Measurements in water and biota, Fucus, Mytilus 
and Patella, were carried out in North- ish and 
Scottish waters in 1982 and Fucus samples were 
collected from the Irish coast in 1983. Fallout was 
found to dominate as a source of (239+240)Pu 
north of latitude 65 deg N, while for 238Pu a 
substantial fraction originated from European nu- 
clear fuel rep ing facilities. The 238Pu/ 
(239+ 240)Pu isotope ratio provided clear evidence 
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of the transport of effluent plutonium from the 
latter to Spitsbergen waters. Fallout plutonium in 
Arctic waters had a residence time of the order of 
several years, while for Pu from Sellafield we 
estimated mean residence times of 11-15 months in 
Scottish waters and, tentatively, 1.5-3y during 
transport from the North Channel (north of the 
Irish Sea) to Spitsbergen. 241Am found in Arctic 
waters ly originated from the decay of fall- 
out 241Pu and, like couse had a residence 
time of the order of several years. Americium — 
Sellafield had an estimated mean residence time 

4-6 months in Scottish waters. (Author’s “s 
W87-04578 


MIGRATION OF REACTOR-PRODUCED 
TRITIUM IN LAKE HURON, 

Helath and Welfare Canada, Ottawa (Ontario). En- 
ivronmental Radiation Hazards Div. 


i Radioactivity, Vol. 4, 
No. 1, p 31-38, 1986. 2 fig, 1 tab, 7 ref. 


Descriptors: *Path of pollutants, *Water analysis, 
*Tritium, *Nuclear powerplants, *Lake Huron, 
*Radioisotopes, Heavy water, Transport, Calcula- 
tions, Mathematical equations, Current velocity. 


Two exceptional releases of tritium from the Bruce 
Nuclear Power Development into Lake Huron 
occurred during September 1983. Although not of 
health significance, these releases gave an opportu- 
nity to study the transport of tritium in lake water 
near the reactor site. Water samples were collected 
daily during September and October from drinking 
wane stations at Port Elgin, 20 km northeast of the 
site, and at Kincardine, 18 km southwest. Tritium 
was detected only at Port Elgin because of the 
eneral counter-clockwise circulation of the lake. 
e travel times of the tritiated water from each of 
the releases to Port Elgin were between two and 
four days. These lengths of time were in agreement 
with those calculated from the velocity of the 
current and the distances. The diluted concentra- 
tions of tritium at Port Elgin were estimated by the 
classical diffusion equation. The calculated tritium 
concentrations at Port Elgin, which were only 
approximations at best, were higher than the meas- 
ured values by up to a factor of five. A more 
accurate calculation of tritium concentration in 
Lake Huron would involve measuring several in- 
stantaneous parameters. (Wood-PTT) 
W87-04579 


UO2(2+)-HUMATE INTERACTIONS IN SOFT, 
ACID, HUMATE-RICH WATERS, 

Michigan State Univ., East ae Dept. of Fish- 
eries and Wildlife. 

J. P. Giesy, R. A. Geiger, N. R. Kevern, and J. J. 
Alberts. 

Journal of Environmental Radioactivity, Vol. 4, 
No. 1, p 39-64, 1986. 5 fig, 3 tab, 78 ref. US Dept. 
of Energy Contract DE-AC09-76SR008 19. 


Descriptors: *Fate of pollutants, *Chemical reac- 
tions, “Sample reparation, *Uranium, *Analytical 
techniques, umic acids, *Binding capacity, 
*Path of pollutants, Stability constants, Oxidation, 
Laser fluorometry, Gaussian-Scatchard model, 
Model studies. 


Few analytical techniques are sensitive enough to 
detect environmental concentrations of uranium in 
waters where humic acids are present. A technique 
for measuring humic-complexed and uncomplexed 
uranium at these concentrations was devised. 
Three techniques were combined to determine the 
binding capacity and conditional stability constant 
of uranium with Aldrich humic acid. Free 
U02(2+) was separated from bound by chelating 
resin; the C-C bonds were destroyed by photo- 
oxidation and UO2(2+) was quantified by laser 
fluorometry. The binding capacity (BC) of 3.5 mg 
C/liter Aldrich humic acid solution was estimated 
to be 0.00000114 M UO2(2+) with an asymptotic 
standard error of 5.0 times 10 to the minus 8th 

wer M UO2(2+). UO2(2+) was bound to 
| news acid by a continuum of sites with different 
strengths. The frequency distribution of these sites 
was log-normal. A Gaussian-Scatchard model was 
used to estimate the overall conditional stability 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


mp of 5.25 times 


6.5 and K sub 3 = 7.7 with mole fractions of the 
total number of sites associated with each 


binding sites 
0.21, 0.55 and 0.21 respectively. The 
- ; imulati jel 


California Univ., Berkeley. Dept. of Mechanical 
For bibliographic entry see Field 5G. 
We7bas82 


MODELING OF SOLUTE TRANSPORT IN AG- 
GREGATED, (CTURED 

ING DIFFUSION TRIX, 
Royal Inst. of Tech., Stockholm (Sweden). Dept. 
of Chemical Engineering. 


A. Rasmuson. 
Geoderma GEDMAB, Vol. 38, No. 1-4 p 41-60, 
September 1986. 16 fig, 2 tab, 17 ref. 


Descriptors: *Path of pollutants, ‘Breakthrough 

curves, “Diffusion, *So: *Mathematical 

equations, Mass transfer, Soils, Ion transport. 

The influence of mass-transfer resistance on solute 
and The 


the porous network of the aggregates 
(internal diffusion); and (3) the sorption process 
itself, when the component is bound to some sorp- 


addition, -type equations 
scribe transfer of solute from the larger pores into 
ee ae eee ae eee 


sionless parameters, into account 
distance, water velocity, flow porosity, film diffu- 
lonpitoin! dy —— 


— ——— 
and aggregate 
The inflocn = malin of aggregate 
size distribution were treated. 
if the area-to-volume ratio of 


i 


aan 
a 


Geoderma GEDMAB, Vol. am No. 1-4, p 61-75, 
September 1986. 6 fig, 1 tab, 1 9 ref. 


Descriptors: *Path of pollutants, *Infiltration, 
*Soil solution, *Ion transport, *Model studies, 
*Mathematical models, *Leaching, *Cations, *Soil 
columns, *Electrolytes, Ions, Aggregates, Equa- 
tions. 


phos —— —— oe pee of multispecies ion 
and mobile-immobile water was 

dees the leaching of major soil 

steady, continuous infiltration of 

solutions into soil columns. This model 


gee sites was read- 
ily accessible to the mobile solution located in 
intra ite pores and that the 

slowly accessible exchange sites were located in 
the immobile solution inside smaller pores within 
the Ton exc! was assumed to 
occur instantaneously for 

exc! e sites. Diffusive transfer of ions between 
the and immobile solution phases resulted 
in time lag for cation leaching rom the two 
com; ts of exchange sites, as well as early 
pane + me curves for ion concentration in efflu- 
ent flowing from the soil column. The numerical 
model was verified by comparing calculated break- 
through curves for 2-ion transport with those ob- 
tained with an analytical model and by simulating 
Mg(2+) to Ca(2+) exchange during steady flow 
of solutions through columns of re soils. Sensi- 
tivity analysis for mobile-immobile water param- 
eters showed the model to describe cation trans- 
port through aggregated porous media. (Author’s 


t) 
W87-04586 


MODEL OF ION TRANSPORT THROUGH A 
FORESTED CATCHMENT 


AT LANGE 
BRAMKE, WEST GERMANY, 
Goettingen Univ. (Germany, FR). Abt. Boden- 
kunde und Waldernahrung. 
M. Hauhs. 
Geoderma GEDMAB, Vol. 38, No. 1-4, p 97-113, 
September 1986. 14 fig, 2 tab, 16 ref. 


Descriptors: *Path of pollutants, *Soil solution, 
*Acid rain, *Ion transport, *Catchment areas, 
*Forests, *Mathematical models, *Model studies, 
*Seepage, Lange Bramke, Spruce trees, Infiltration 
rate, Runoff, Transpiration, Pressure head, Water- 
sheds, Weirs, Tons. 


The ion transport through the Lange Bramke 
catchment is controlled by the trajectories of water 
flow through vertically stratified layers of soil. 
The size of the investigated catchment was 76 ha. 
The catchment was covered by a 35-year old 
Norway spruce stand (Picea abies Karst.). Water 
trajectories through the sloping soils were provid- 
ed by a physical model of transient saturated/ 
unsaturated water flow. This finite element model 
calculated from given daily infiltration and poten- 
tial transpiration rates the pressure head distribu- 
tion in the cross-section of the watershed and the 
daily runoff. A model run from 1978 until 1981 
agreed with measured daily sums of runoff at the 
weir and soil matric potential from various loca- 


first 80 cm of soil. Thus an ion budget for the 
subsoil could be calculated from monthly sums of 
seepage rates and means of soil solution chemistry 
from 80 cm depth. _The chemical gradients be- 
tween h ter and runoff at 
Lange Bramke confirmed the trajectories derived 
from the hydrological model and the ion budget 
for the subsoil. (Author’s abstract) 

W87-04588 





PHYSICO- 
CHEMICAL INTERACTION LAWS: PROGRES- 
SIVE MODELLING AND APPROPRIATE EX- 
PERIMENT. \OCED 


‘AL 
Centre National de la Recherche Scientifique, 
Nancy (France). Lab. des Sciences du Genie Che- 


mique. 
M. Sardin, R. Krebs, and D. Schweich. 
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Geoderma GEDMAB, Vol. 38, No. 1-4, p 115-130, 
September 1986. 7 fig, 2 tab, 26 ref. 


Descriptors: *Path of pollutants, *Mass transfer, 
*Physicochemical ies, *Surfactants, *Soil 
columns, *Model studies, *Mathematical models, 
*Cation exchange, Equilibrium laws, Anionic sur- 
factants, Sandstones. 


A method for experimental investigations and the- 
oretical modeling of the transient mass-transport of 
an anionic surfactant in a soil column was present- 
ed. The porous medium consisted of a sandstone 
containing slight amounts of clays and limestone. 
Emphasis was laid on the Na(+)/Ca(2+) cation 
exc! e process, the solubilization of calcium car- 
bonate, the precipitation of the surfactant with 
calcium ions, and the transient coupling between 
these phenomena. A progressive modeling of the 
propagating concentration waves suggested the 
ents which allowed the inde- 

— identification of physico-chemical param- 
eters: pore volume and hydrodynamic dispersion, 
exchange capacity and selectivity factor, solubility 
estone and of the calcic surfactant. The 
experiments consisted of suitably chosen step com- 
position changes at the inlet of the column and of 
classical batch experiments. The asymmetrical elu- 
tion curves, the multiple concentration fronts and 
the plateau-zones were shown to be exclusively 
due to the non-linear y wpoe laws. No kinetic 
process was involved. predictive behavior of 
the model was illustrated by more complex experi- 
ments than those used to measure the physico- 
chemical parameters. The model could also be 
applied to other systems with different sedimentary 
soils or different ionic solutes such as LiCl or 
NaHCO3 though it is necessary to apply the model 
with care not to ask more than it was designed to 
a and with the given limitations in mind. 


(W. |. 
W87-04589 


MIGRATION OF SOLUTES IN A CULTIVAT- 

ED SOIL: EFFECT OF PLOUGHING, 
Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen, Neuherberg (Germany, F.R.). 
For primary bibliographic any see Field 2G. 
W87-04590 


MODELS FOR SIMULATING SALT MOVE- 
MENT IN AGGREGATED FIELD SOILS, 
Agricultural Research Service, Riverside, CA. Sa- 
linity Lab. 

For primary bibliographic entry see Field 2G. 
W87-04591 


APPLICATION OF SIMPLE LEACHING 
MODELS IN HETEROGENEOUS SOILS, 
Rothamsted Experimental Station, Harpenden 
(England). 

For primary bibliographic entry see Field 2G. 
W87-04592 


EVIDENCES FOR THE EXISTENCE OF A RE- 
TENTION PHENOMENON DURING THE MI- 
GRATION OF A MERCURIAL SOLUTION 
THROUGH A_ SATURATED POROUS 


MED) 
Strasbourg-1 Univ. (France). Inst. de Mechanique 
des Fluides. 

P. Behra. 

Geoderma GEDMAB, Vol. 38, No 1-4, p 209-222, 
September 1986. 6 fig, 2 tab, 26 ref. 


Descriptors: *Path of pollutants, *Breakthrough, 
*Retention, *Mercury, *Saturated soils, *Porous 
media, “Aquifers, *Model studies, Mercury con- 
tamination, — Model studies, Heavy metals, 
Hydroxides, Oxides 


The possibilities for mercury to migrate through a 
saturated us medium were in order to 
estimate risks of a mercurial contamination of 
an aquifer from a —— area. For this the mech- 
anisms that control the spreading of a solution of 
mercury II salt through a porous matrix, with 

ental, monodimensional models of the 

umn type were investigated. The porous matrix 





used was a quartz sand. Different factors (process- 
ing of the porous matrix before mercury injection, 
NaCl concentration in the percolating solution) are 
shown to influence the breakthrough of mercury 
and its release from a contaminated porous 
medium. NaCIO is able to release important quanti- 
ties of associated with i - aluminum —_ 
manganese. results suggest that mercury co 

be linked to the Pea matrix either to clay miner- 
als, or especially to ese or aluminum 
oxides and hy droxides. The i uence of NaCl con- 
centration; that ligand Cl(-) and mercury may con- 
stitute strong complexes, and that this could be the 
-_ of a decrease in possibilities of retention 

ere also observed. (Author's abstract) 
W87-04593 


STUDY OF TRACER MOVEMENT THROUGH 
UNSATURATED SAND, 
Vrije Univ., Brussels (Belgium). Lab. of Hydrolo- 


For a oad bibliographic entry see Field 2G. 
W87-04594 


CHEMICAL TRANSPORT UNDER NO-TILL 
FIELD CONDITIONS, 
= and Education Administration, Beltsville, 


T. J. Gish, W. Zhuang, C. S. Helling, and P. C. 
Kearney. 


GEDMAB, Vol. 38, No. 1-4, p 251-259, 
September 1986. 4 fig, 15 ref. 


Descriptors: *Path of pollutants, *Tillage pa 
*Tillage efffe *Chemical transport, JGntilled 
fields, *Pesticides, *Mathematical equations, 
tical studies, Atrazine, Glyphosphate, 
Alschion Cyanazine, Pesticide drift, Convection- 
dispersion equation, Adsorption, Degradation, Soil 
cores. 


Inadequacies with present theoretical models 
which do not take into account the effect of soil 
structure, soil pore size distribution, and chemical 
diffusion cients were revealed in the study 
conducted on a Coderus silt loam located in Belts- 
ville, Maryland. Atrazine (2.8 ) in combina- 
tion with glyphosphate and alachlor or cyanazine 
was sprayed on a field, which was — with 
maize mays L.). Seven hours lica- 
ton, 43 Gullaas somalen of 146 oe om enn were 
removed and analyzed to determine the uniformity 
of the atrazine eppiatin. Five days later _ 
um bromide (113 kg/ha) was sprayed on the sur- 
face and 30 surface samples of 144 sq cm each 
were extracted and analyzed for volumetric water 
content and bromide concentration. Throughout 
the growing season five sets of cores were extract- 
ed to monitor atrazine movement under practical 
no-till management. Each set of soil cores subse- 
quent to atrazine application contained 45 and 34 
cores for bromide and atrazine, ively. Each 
core was Ape pone analyzed at 0.05 m intervals 
to a depth of approximately 0.45 m. Concentration 
data were subjected to a model that assumed pesti- 
movement obeys the convection-dispersion 
equation including adsorption and degradation, 
with water velocity considered a stochastic vari- 
able. Analysis of the bromide data indicates that 
movement was in response to convective trans- 
port. However, the coefficient for bro- 
mide was greater than lor atrazine by an order of 
magnitude. Predicting tion by calculating 
the retardation factor from ea as gral ur 
derestimated atrazine transport. (Wood. 
'W87-04596 


MULTICOMPONENT TRANSPORT MODEL, 
Goettingen Univ. (Germany, F.R.). Abt. Boden- 
kunde und Waldernahrung. 


ptt Forster. 
GEDMAB, Vol. > No. 1-4, p 261-278, 
Seuune 1986. 8 fig, 2 tab, 10 ref. 


Descriptors: *Path of Bs ge *Mathematical 
bd} rt *Mode! 


models, Transpo! studies, 

*Cation exchange, *soil matrix, *Mathematical 

equations, Cations, Ion exchange, Equations, Ion 

pairing, Leaching, Convection-diffusion equation, 
reakthrough curves. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ion pairing, multi-species cation-exchange, leach- 
69 ee a ee ee ee ee 
multicom: t The 
model is on the poaes  ~Br iffer- 
ential equation for steady state water flux with 
mobile/immobile water fraction and storage terms. 
The amounts of ions stored in the soil matrix are 
—— by a chemical ay ong a The 
emical m considers ions Al(3+), 
Scie) 5 HC+), OH(-), M(+) (1 Na(+), Rt) 
CaQ+), Mg@+), Mn+), AC) (= CIC), NO3C 
)) with their complexes in solution, and the 
md 0 cations Al to the ex pow. M to the 
ex power, H to the e« power, AIOHSO4(s) (salt) in 
the soil matrix. The resulting mixed system of 
differential and algebraic equations is solved 
by block-iterating the solution of the convection- 
diffusion equations and the solution of the chemical 
system. Due to its modular organization this proce- 
larger syviaias Of chainiod exits. ‘The poogeam 
‘ger systems of c! program 
is used 10 model two breakthrough curves of KCI 
pulse experiments at a steady-state water flow of q 
= 0.1 cm/d and q = 0.3 cm/d, respectively. The 
of the convection: equations 
—— sub AIOHSO4 are found by fitting. The 
SO4(s) plays a major role di the simula- 
Fone It precipitates during the KCi-pulse with 
released exchangeable aluminum and is dissolved 
again during a following eration phase of the 
cation exchange complex, thus serving as an inter- 
mediate storage for sulfate. (Author’s abstract) 
W87-04597 


EXPECTED SPECIATION OF DISSOLVED 
TRACE METALS IN _ GRAVITATIONAL 
WATER OF ACID SOIL PROFILES, 

poy whe — de Lausanne (Swit- 


nC ht Bong and 3c. Vey. 
Geoderma GEDMAB, Vol. 38, No. 1-4, p 279-292, 
September 1986. 4 fig, 6 tab, 22 ref. 


Descriptors: *Path of pollutants, *ADSORP2, 
*Speciation, *Trace m *Gravitational water, 
*Acidic soils, Brown soils, 


programs, Computers, Organic matter, Metals. 


Typical compositions of major and minor compo- 
nents of quai water in the various horizons 
of two acid soils (an acid brown earth and a humo- 
ferrugineous podzol), available from other studies, 
are used to calculate the dissolved specia- 
tion of selected trace m assuming rapid equi- 
librium. The weakest reported constants 
between trace metals and dissolved organic matter 
in soils were used in the speciation calculations 
using the computer program ADSORP2. In spite 
of the weak constants used, organic complexes are 
tt species of trace metals in both soil 
types. They are always much more abundant than 
is guled kcal Sesoadiaapas ores peutatie 
in su y are even present in 
amounts similar to the free metal. The fate of the 
trace metals associated with the dissolved organic 
matter should follow the dynamics and evoiution 
of their organic vectors. The free metal fraction 
whose size depends on the organic complexation 
Socindng is — for Pag biological — 
including upw ~~ ee significant p 
nomenon in acid brown soils) or for further down- 
ward migration. (Author’s abstract) 
W87-04598 


— OF 


Agricultural Univ., Wageningen (Netherlands). 
Dept. of Soil Science and Geology. 

S. E. A. T. M. Van der Zee, and W. H. Van 
Riemsdijk. 


Geoderma GEDMAB, Vol. 38, No. 1-4, p 293-309, 
September 1986. 9 fig, 3 tab, 26 ref. 


Descriptors: *Path of pollutants, *Sorption, *Ki- 
netics, *Sorption kinetics, *Phosphate es 
*Sand, er grey *Mathematical equations, 
*Model studies, Soil types, Adsorption, Langmuir 
kinetics, Precipitation, Breakthrough curves, 
Leaching, Isotherms. 


Sources Of Pollution—Group 5B 


The reaction of ortho-phosphate (P) with sandy 
prod oe an fend rear a fast and re- 
versible adsorption according to Langmuir kinet- 
ics, combined with a ee irreversible, 
precipitation-like process. gp ye reac- 
tion involves the bulk of oxides and has diffusion 
of P through a metal ——- coating, that sur- 
rounds the oxide, as rate limiting step. Model 
parameters are assessed by forming sorption 
and desorption a ith the parameter 
values obtained, the transport of P in packed col- 
umns is simulated. Good agreement between meas- 
ured and calculated breakthrough curves is found 
for the transport of high feed concentration of P 
— for the leaching of a column presaturated with 

experiments appear to produce addi- 
tonal formation that is necessary in the assess- 
ment of model parameters. (Author’s abstract) 
W87-04599 


ANALYSIS FOR TRACE AMOUNTS OF GEOS- 
MIN IN WATER AND FISH, 

Agricultural Research Service, — Orleans, LA. 
Southern ae Research Cen‘ 

For pri ibliographic entry see ce Field SA. 
W87-04602 


MODELLING THE BEHAVIOUR OF ORGAN- 
= CHEMICALS IN SOIL AND GROUND 


WATER, 
Institute for Pesticide Research, Wageningen 
nae 


Pesticide Science PSSCBG, Vol. 17, No. 3, p 256- 
264, June 1986. 8 fig, 18 ref. 


Descri tors: *Path of pollutants, *Fate of pollut- 
ants, *Organic compounds, *Reviews, *Model test- 
ing, *Mathematical models, *Computer programs, 
*Model studies, *Pesticides, *Soil properties, 
*Groundwater, Transformation, Soil structure, 
Root zone, Field tests, Simulation, Adsorption. 


The devel a ot application of com- 
puter m for’ the behavior of organic chemi- 
cals, especially pesticides, in soil and ground water 
was pig 9 Detailed ip heeds yaar on Ba 
structure properties o! i ground- 
water systems, and on the flow of water through 
these systems. Adsorption and transformation of 
organic chemicals can be studied in the laboratory 
and the results introduced into the models. The 
mathematical techniques most frequently used for 
the solution of the differential equations are briefly 

ussed. Some models for the behavior of pesti- 
cides in the root zone have been tested against 
results of field trials and some interesting devi- 
ations between computations and measurements 
emerged. Techniques for the simulation of the 
behavior of organic chemicals in the ground-water 
zone are also available. However input data for the 
models are often lacking, as are also results of field 
studies for testing the models. (Author’s abstract) 
'W87-04613 


HYDROLYTIC STABILITY OF CHEMICALS - 
A COMPARISON OF EPA AND OECD PROTO- 
COLS AND SUGGESTIONS FOR A COM- 
BINED UNIVERSAL METHOD, 

Shell Research Ltd., Sittingbourne (England). Sit- 

ae y bibliographi SCs hic e Field 5A. 
And pean iograp! entry see Fi 
87-04614 


EVALUATION OF MODELS USED TO ASSESS 
THE FATE OF CHEMICALS IN AQUATIC 


SYSTEMS, 

Shell Research Ltd., Sittingbourne (En; ). 

N. O. Crossland, D. Bennett, C. J. M. Wolff, and 
R. P. J. Swannell. 

Pesticide Science PSSCBG, Vol. 17, No. 3, p 297- 
304, June 1986. 2 fig, 6 tab, 15 ref. 


Descriptors: *Performance evaluation, *Model 
studies, *Fate of pollutants, * Aquatic environment, 
*Water analysis, *Mathematical models, Sedi- 
ments, Vegetation, Transport, Biodegradation, 
Bacteria, Evaporation, Sinks, Organic compounds, 
Prediction, Ponds, Mixing. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


In aquatic toxicology the principle of i 

environmental hazards of toxic - bt is wal 

established. assessments on compar- 
ing threshold toxicity concentrations with expect- 


tebrates. Five reference chemicals, 
OEP) (3-CB), chloroform, parathionmethyl 
), pentachlorophenol (PCP) and 3,4-dichlor- 
oaniline (DCA), were applied to experimental out- 
door ponds by injection. Samples of 
water, sediment and vegetation were removed and 
analyzed for residues at various intervals after 
eee 


DIFFERENCE, 
—- Polytechnic (England). School of Phar- 


Lec c. incaten ent M. Nicholson. 
Pesticide Science PSSCBG, Vol. 17, No. 3, p 305- 
310, June 1986. 1 fig, 21 ref. 


i *Biodegradation, *Molecular struc- 
ture, *Bi ulation, *Toxicity, *Fate of pollut- 
ants, *Water pollution effects, *Biological oxygen 
demand, QSAR, Quantitative structure-activity re- 
lationships, Atomic charge difference, Prediction, 
Correlation analysis. 


Increasing concern about the adverse effects of 
chemical pollutants in the environment, and the 
increasing numbers of chemicals being released 
into the environment, make it imperative that ways 
be sought x of quatiative rata activy rl 
yd the use titative structure-activity rela- 

pe te which correlate physicochem- 
ion oa ores 4-—— with a relevant 


gradability is briefly surveyed. A new 
the difference of the modulus of atomic charge 
See oe ee See S ee 
ae ee well with 5-day biological 
for several series of compounds; 
ee cee for the several series 
are then combined to give a single, all-embracing 
correlation for the quantitative prediction of biode- 

Alexander-PTT) 


Geroseit : 


APPLICATION OF REVERSE-PHASE H.P.L.C. 
FOR THE DETERMINATION OF PARTITION 
COEFFICIENTS, 


Shell Internationale Research Maatschappij N.V., 
The Hague (Netherlands 


). 
For J reer bibliographic entry see Field 5A. 
W87-04618 


POLYCYCLIC AROMATIC pp ager 
IN SOIL AT GROUNDWATER LEVEL 

AN EARTHEN PIT FOR PRODUCED WATER 
IN THE DUNCAN OIL FIELD, 

New Mexico State Univ., Las Cruces. Dept.. of 


Chemistry 

B. Davani, K. Lindley, and G. A. Eiceman. 
International Journal of Environmental Analytical 
Chemistry IJEAA9, Vol. 25, No. 4, p 299-311, 
1986. 4 fig, 1 tab, 12 ref. 


Descriptors: *Path of pollutants, *Fate of Pollut- 
ants, *Water analysis, *Polycyclic aromatic hydro- 
carbons, *Produced water, *Groundwater, *Indus- 
trial wastewater, Aromatic compounds, Hydrocar- 
bons, Soil sam sampling Trace levels, San Yuan River, 
— , Partition coefficients, Oil 


In production of oil and natural gas, large amounts 
of wastewater called produced water are generated 
at the well head. Hydrocarbons, polycyclic aro- 
matic hydrocarbons (PAH), and alkylated PAH 
with two to four rings were found in soil at 
groundwater level down-gradient from an earthen 
waste disposal pit for produced water, in the 
Duncan Oil Field of NW. New Mexico. Depth to 
groundwater was only | to 1.5 m in this flood plain 
of the San Yuan River. Complex mixtures of hy- 
drocarbons with carbons numbers from 12 to 30 
were detected in solvent extracts of soil samples 
collected 25 m and 50 m down-gradient from the 
waste pit. The concentration of total extracted 
organic mass was as large as 500 ppm at 25 m, but 
a reduction in concentration of 90 to 100% was 
seen for samples at 50 m on the same axes. No 
similar contamination was found in soil samples 
located on axes drawn up-gradient from the waste 
pit. Concentrations for total PAH in soil at 25 m 
distance from the waste pit were as large as 4900 
ppb and 37 ppb at 50 m on the same axis. Detecta- 
ble but trace amounts of PAH in samples up- 
gradient from the pit may be evidence for a sec- 
ondary dispersion mechanism such as flooding of 
the region. While groundwater contamination with 
organic compounds from an earthen waste di 

pit has been demonstrated here, mobility, partition, 
and fate of PAH in complex mixtures in a soil/ 
groundwater system remain undetermined. (Alex- 


International Journal of Environmental Analytical 
Chemistry IIEAA9, Vol. 26, No. 3/4, p 241-263, 
baa 9 fig, 2 tab, 22 ref. DOE Contract EY-76-03- 


Descriptors: *Alkylbenzene sulfonates, *Anionic 
surfactants, *Detergents, *Fate of pollutants, *Path 
of pollutants, *Analytical chemistry, *Pollutant 
identification, *Water analysis, Municij 
wastewater, Coastal waters, Sediments, Outfall 
sewers, California, Biodegradation, Distribution. 


Since ca. 1950 long-chain alkylbenzenes have been 
produced industrially for the synthesis of alkylben- 
zenesulfonates, the anionic surfactants most com- 
ly used in commercial detergents. Prior to 

1965 ie alkylbenzenes were generated by Friedel- 
Crafts alkylation of benzene with tetrapropylene. 
This reaction produces a complex assemb of 
phenylalkanes (TABs) having e/ branched side 
chains. Due to their stability, the TABs proved to 
be environmentally troublesome and were ulti- 
mately replaced (during the mid-1960s) by the 
linear pe pee (LABs). The LABs consist of 
a mixture of secondary semaines with linear 
alkyl side chains ranging in length from C10 to 
C14. Because of their unique structures and com- 
position, these compounds are easily identified and 
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measured in complex environmental samples. The 
linear alkylbenzenes are also found in municipal 
wastewaters where their presence is thought to 
result from the use of domestic and industrial de- 
tergents. Because they are synthetic and unlikely 
to occur in other significant inputs to coastal 
marine waters, long-chain alklbenzenes have obvi- 
ous potential as w: molec tracers. 
The presence of long-chain alkylbenzenes in sedi- 
ment trap particulates and marine sediments col- 
lected near a major waste outfall system in south- 
ern California indicates that aa ae 
can survive exposure to an oxy, water 
column during sedimentation. Whereas changes in 
the isomer composition of the LABs with depth in 
the sediments are suggestive of microbial alter- 
ation, the vertical distribution of the TABs and 
LABs can be used as a geochronological tool to 
reconstruct waste depositional histories. (Author’s 


abstract) 
W87-04622 


LINEAR ALKYLBENZENE SULFONATES 
(LAS) IN ea : SOILS AND 
SEDIMENTS: YTICAL DETERMINA- 
TION AND ENVIRONMENTAL SAFETY CON- 
SIDERATIONS, 

Procter and Gamble European Technical Center, 
Brussels (Be! 


For cmary Uitlisgraphio entry see Field 5A. 
ws 04623 


WATER QUALITY OF AGRICULTURAL 

COASTAL PLAIN WA’ 

Enginering Univ., Newark. Dept. of Agricultural 
. Ritter. 

haceauan Wastes AGWADL, Vol. 16, No. 3, p 

201-216, 1986. 6 fig, 7 tab, 14 ref. 


Descriptors: *Water me. Pay. cy water- 
shi plains, * 


eds, * lution sources, 
*Runoff, *Rainfall, Susman 
gen, Phosphorus, Chemical oxygen demand, Soi 
types, Storms, Streamflow, Watersheds, Potivson 


In the past decade, there has been great national 
concern about water quality and its effect on 
public health, as well as fish, shellfish and wildlife 
safety. Many water quality monitoring projects 
have been initiated since the passing of the Federal 
Water Pollution Control Act. Runoffs from six 
rural watersheds in the Coastal Plain were moni- 
tored over a period of five years. Nitrogen, phos- 
phorus and COD loading rates were developed for 
all the watersheds and related to land use and soil 
type. The nitrogen, phosphorus and COD content 
of rainfall was also measured. Annual total nitro- 
gen loading rates varied from 3.2 to 42.5 kg/ha and 
pao total a loading rates from 0.37 to 
1.08 kg/ha. More than 50% of the nitrogen and 
phosphorus loads occurred in baseflow. Highest 
nitrogen loads occurred on watersheds with well 
drained soils. Higher phosphorus oe fates Oc- 
curred during storm events on w: eds with 
poorly drained soils than with well drained soils. 
pies en, phosphorus and COD contributed by 
was greater than the loading rates occur- 
rin, prev pie sy (Alexander-PTT) 
'W87-04625 


AGRONOMIC VALUE OF THE SEWAGE 
SLUDGE OF TENERIFE. COMPOSTING, 
Centro de Edafologia y Biologia Aplicada de Ten- 
erife (Spain). 

For wiley bibliographic entry see Field SE. 


ISOLATION OF AN ANAEROBIC BACTERIAL 
CONSORTIUM DEGRADING PHENOLIC 
COMPOUNDS - ASSAY IN SWINE WASTE, 
Institut Armand-Frappier, Laval (Quebec). Centre 
? Recherche ee. Sete 40. 

or primary iographic entry see Fie! 
W37-04627 wii 7 


ANALYSIS OF POLYCYCLIC AROMATIC HY- 
DROCARBONS IN SEDIMENTS, SEWAGE 





SLUDGES AND COMPOSTS FROM MUNICI- 
PAL REFUSE BY 


Tuebingen Univ. (Germany, F.R.). Inst. fuer Or- 
A Chemi 


For primary biblidgraphic entry see Field 5A. 
W87-04632 


DETERMINATION OF ULTRA TRACE 
AMOUNTS OF COBALT IN FISH BY GRAPH- 
ITE FURNACE ZEEMAN EFFECT ATOMIC 
ABSORPTION SPECTROMETRY, 

Atomic Energy of Canada Ltd., Chalk River (On- 
tario). Chalk River Nuclear Labs. 

For primary bibliographic entry see Field 5A. 
W87-04633 


QUANTITY OF LEAD SHOT, NYLON FISH- 
LINE AND OTHER LITTER 


DISCARDED 
AT A COARSE FISHING 
University of Wales Inst. of Science and Technolo- 
gy, Newbridge-on-Wye. Llysdinam Field Center. 
orbes. 


Conservation BICOBK, Vol. 38, No. 1, 
, 1986. 5 fig, 2 tab, 13 ref. 


Descriptors: 3 ae sources, Pe a 
, “Lakes, itter, fishing, ishing, 
scaten, Environmental ff Lead shot, 


the entire 
nylon line 
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Cc. te S. Fournier, and Y. Vigneault. 


Bulletin Environmental Contamination 
a on BECTA6, Vol. a No. 6, p $23-829, 
December 1986. 2 fig, 3 tab, 14 ref. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


ppt CADMIUM, AND LEAD IN BRIT- 
Essex Univ., Colchester (England). Dept. of Biol- 


° 
Cr. Mason, N. I. Last, and S. M. Macdonald. 
Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. a No. 6, p 844-849, 
December 1986. 1 fig, 1 tab, 1 6 ref. 


Descriptors: *Path of pollutants, “Water ution 
effects, ‘*Sublethal levels, “Mercury, * jum, 
*Lead, *Heavy metals, * ulation, 
England, Accumulation, ‘io Pollutants, Food 
chains, Mortality, Toxicity 


Otters are at the top of the food chain and feed 
Gen gg a le to 
f bioaccumulation of pollutants since 

coma ene habitat is often cont 


heavy metals in tissues of otters, 

fore the mercury, papas lr Ae 
tissues of British — _was reported. Analyses 
were formed by atomic absorption spectrosco- 
py ti rn obtied aged “direct mortal 
tamination at present is not causing 

ty of otters though some of the animals examined 
contained levels of mercury and lead which ap- 
proached concentrations known to produce sub! 
thal effects in other mammals. (Wood-PTT) 
'W87-04665 


ESTIMATES OF NITRATE FORMATION IN 
RAIN AND SNOW SYSTEMS, 
oe Motor Co., Dearborn, MI. 


Journal of wey Research (D) JGRDE3, 
Vol. 91, No. 2, p 2805-2818, February 20, 1986. 3 
fig, 3 tab, 46 ref, append. 

Descriptors: *Mathematical models, *Water pollu- 
tion sources, *Acid rain, *Nitrates, *Rain, *Snow, 
*Chemical reactions, Conservation equations, Hy- 
drometeors, Cloud liquid water, Snowflakes, 
Equations, Scavenging. 


Starting from gas-phase and heterogeneous chemi- 
cal reaction mechanisms of NO sub y species of 
— of nitrogen and conservation equations for 
species and hydrometeors (cloud drop- 
let, raindrops, and snowflakes), ximate ex- 
pressions for estimating nitrogen oxide concentra- 
tions and nitrate formation in storm systems have 

been derived. These expressions are in for 
moderately polluted, “regional areas and for the 
average situations of large rain or snow systems 
where there is widespread weakly g air 
motion. With input parameters is are repre- 
sentative of av summer rainstorms and winter 
snowstorms in the northeastern United States, 
HNO3 generated within the storm systems (by 
scavenging of NO3, N205, and HNO3) is shown 
to contribute up to 10-30 micro-M/L in the ground 
= precipitation water. In this estimate, contribu- 
moderately polluted, lowest layer 
(12 I km) alone have been Tattuded, and N205 and 
NO3 as well as HNO3 have been assumed to be 
irreversibly scavenged by hydrometeors to 

a nitrate. (Authors abstract) 
87-0467 


CHEMICAL AND MICROPHYSICAL STUDIES 
OF NONPRECIPITATING SUMMER CLOUD 
IN ONTARIO, CANADA, 
: oe Environment Service, Downsview 
taro). 
. R. Leaitch, J. W. Strapp, H. A. Wiebe, K. G. 
J Aniea, sad G. A. lneo, Research (D) gy 
Vol. 91, No. 11, p 11821-11831, October 20, 1986. 
fig, 5 tab, 45 ref. 


rs: *Remote 1: *Water pollution 

sources, "*Water analysis, cid Boo of *Clouds, 

*Micro- 

gg one va 

Canada, Acidification, Cumulus clouds, Stratocu- 
mulus clouds, Aerosols, Ontario. 


During the fall of 1981 and the summer of 1982, 
airborne and ground-level field studies were con- 
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ducted in southern and central Ontario to investi- 
gate the processes leading to cloud water acidifica- 
tion. Aircraft measurements were made of aerosol 
poe cloud droplets, and cloud liquid water 
pr Cloud water samples were collected in 
— and — 
prec ps and analyzed for water concentrations o 
SO04(2-), —; ), Ci 3 Na+), NH4+), Cal4), 
Mg(2+), and H(+). Aerosol composition was 
studied at a rural location on the ground. The 
ground-level aerosol composition was compared 
with the cloud water composition. Observations of 
the vertical variation of the aerosol particle size 
distribution were used to justify this procedure, but 
it was assumed that the relative fraction of submi- 
cron aerosol SO4(2-) did not A A the 
ground and cioud base d ts. In 
this way the cloud water xr a te me by 
the nucleation of water droplets on sulfate — 
particles in at least nine of 11 cases studied. In 
several of the cases the concentration of NO3(-) 
measured in cloud water samples was much higher 
than could be accounted for by the a 
of below-cloud aerosol NO3(-) us 
HNO3. Similarly, concentrations of Ei2+ Found 
in the cloud water far 
measured in the aerosol. (Author’s — 
W87-04677 


RATE OF pr reg od ag OF 
NITRATES ON CENTRAL LONG ISLAND, 

State Univ. of New York at a Brook. Dept. of 
Mechanical 

K. R. Sperber, and S. 

Journal of Geophysical Research (D) JGRDE3, 
Vol. 91, No. 11, p 11833-11839, October 20, 1986. 2 
fig, 4 tab, 40 re: 


Descriptors: *Fate of pollutants, *Weather data 
collections, *Acid rain, *Preci ee meee 4 
*Nitrate scaven *Rainfall, el i 
cients, *Mathematical equations, * del studies, 
Snow, Long Island, Statistics, 

parison studies, Stochastic process, _— 


By come Sane deposition of nitrate in successive 
hours of precipitation samples taken over a six year 

iod at Brookhaven National Laboratory, Long 

NY, the scavenging coefficients in air for 

nitrate under a variety of meteorological and sea- 
sonal conditions were estimated. The 
transformation of the scav g coefficients to the 
1/2 power yields an approximately normal distri- 
bution; the mean value is been in 
agreement with previous experimental and - 
a Sees eran 
bution of the scavenging ients is that the 
ratio of their mean value to the 1/2 power to the 
standard deviation varies little from 2.4 for various 
subsets of data; this property may limit the choice 
of stochastic models which describe the scaveng- 
ing process. A trend analysis of the relationship 
between scavenging coefficients and rainfall sale 
indicates that the scaven coefficient of nitrate 
does not increase for rainfall rates < or = 3.2 
mm/h. The indicated increase at rainfall 
rates is qualitatively similar to predictions, 
but is based upon a small number of data points. 
The mean scavenging coefficient for winter rain 
events is ter than for snow. (Author’s abstract) 
were 


TRANSPORT OF OZONE BETWEEN BOUND- 
ARY LAYER AND CLOUD LAYER BY CUMU- 
LUS CLOUDS, 

National Oceanic and Atmospheric Administra- 
tion, Boulder, CO. Environmental Sciences Group. 
For primary bibliographic entry see Field 2B. 
W87-04679 


CHEMISTRY OF OH IN REMOTE CLOUDS 
AND ITS ROLE IN THE PRODUCTION OF 
FORMIC ACID AND PEROXYMONOSUL- 
FATE, 

Harvard Univ., Cambridge, MA. Center for Earth 
and Physics. 

D. J. Jacob. 
Journal of 
Vol. 91, No. 9, 
fig, 4 tab, 106 


hysical Research D) JGRDE3, 
9807-9826, A 20, 1986. 12 
. NASA Grant NAGW-731; NSF 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 
Grant ATM-83-17009. 


Descriptors: *Water pollution sources, *Acid rain, 

“Clouds, “Hydroxy radicals radicals, *Formic acid, *Per- 

oxymonosulfate, reactions, *Cloud 

iqui og ono studies, Chemical equations, 
henge, Mere mechanisms. 


The chemistry of OH in a remote nonprecipitating 
cloud is studied with adhere peters ge | gas-phase 
eous-phase chemical model 
takes © into account the radial — < of han 
preg ye of short-lived orien) 7 
O3(aq) and O) 
OH(eq) 1 is produced rapidly by 2 aqueous-p a 
reactions 626) + O3 and H202 + hv and is 
removed ly by oxidation of. H2C(OH)2. 
H202, HOOOC). Gas-droplet transfer of OH 
must be modeled as a reversible process, that is, the 
droplets cannot be assumed to be diffusion-limited 
OH(g) sinks. A ache ee + concentration 
ent exists between surface and the interior of 
aa droplets. The —, ye > eokiy is 
ly ee on p ut is ly we 
na the sticking coefficient, the droplet 
or the —— ee of the cloud. Formic 


acid is roduced by ueous-phase 
reaction 2 + OH, but HCOG) sin tra 
rapidly oxidized by OH(aq) (COOH concen- 
sider eed neheet he tema dae dent 
on cloud water med, — ban clouds with pH greater than 5 
are not efficien HH sources. A novel mecha- 
nism is proposed for the oxidation of S(IV) by 
OH( The main product is predicted to be 
HSO: ) (peroxymonosulfate). Peroxymonosulfate 
appears to be stable in remote clouds and could 
contribute a large fraction of total cloud water 
sulfur. (Author’s abstract) 
W87-04682 


ANALYSIS OF REMOTE MEASUREMENTS 
ERIC CARBON MONOXIDE 


Massachusetts Inst. of a Cambridge. Dept. of 
Earth and 


Planetary Sci 
For welou' bibliographic en entry see Field 2B. 


CHANGES IN PRECIPITATION CHEMISTRY 
AT DYE 3, GREENLAND, 
State Univ. of +x York at Buffalo. Ice Core Lab. 
R. C. Finkel, C. C. Langway, and H. B. Clausen. 
Journal of Geop h Research (D) JGRDE3, 
Vol. 91, No. 9, P9849. 9855, August 20, 1986. 4 fig, 
1 tab, 17 ref. NSF Grant DDP-8117750. 


Descriptors: *Path of pollutants, *Anthropogenic 
sources, * composition, *Chemical thro: 
cipitation, *Ions, *Ice, Nitrates, Sulfates, — 
pogenic sources, ow 

al variation, Deposition. 


Measurements chemical composition (Ci(-), 
— ), 30405, ; re H(+)) of ice core samples 
from Dye 3, Greenland, show recent increases in 

the concentration of nitrate and sulfate which can 
be attributed to anthropogenic sources. These an- 
thropogenic sources have changed not only the 
magnitude of impurity levels in Greenland snow 
but also the seasonal pattern of impurity concentra- 
tion. The observed change in seasonal deposition 
between preindustrial and industrial times 

is used to analyze the sources of both natural and 
anthropogenic impurities in Greenland. (Author’s 


W87-04685 

SPECIATION, PHOTOSENSITIVITY, AND RE- 
ACTIONS OF TRANSITION METAL IONS IN 
ATMOSPHERIC DROPLETS, 


Bell Communications Research, Inc., Holmdel, NJ. 
For weleune’ bibliographic entry see Field 2B. 


DETERMINATION 


IN 
CAPILLARY GAS CHROMATOGRAPHY, 


Food and 
Contaminants 


For eo bibliographic entry see Field 5A. 
W87-04691 


ne Taare ag Washington, DC. 


ATMOSPHERIC DEPOSITION IN FENNO- 
SCANDIA: CHARACTERISTICS AND TRENDS, 
Norsk Inst. for Luftforskning, Kjeller. 

A. Semb, and H. Dovland. 

Water, Air and Soil Pollution WAPLAC, Vol. 30, 
- 1/2, p 5-16, September 1986. 6 fig, 2 tab, 15 
ref. 


Descriptors: *Water pollution sources, *Acid rain, 
*Water analysis, *Air pollution, *Precipitation, 
*Sulfur emissions, E) Scavenging, Transport, 
Fuel, Air quality data, Statistical ysis, Chemi- 
cal analysis, Deposition. 


An overview of the present situation with respect 
to long-range transport and deposition of S and N 
compounds in Northern Europe is presented. The 
discussion is based on known emission trends and 
changes in fossil fuel consumption patterns, and a 
record of a chemistry and air quality 
data for bac’ pon stations since the 
early 1970s. ical of daily precipita- 
tion samples from Soslpuunt stations in Europe 
are discussed together with measurements of air- 
borne SO2 and sulfate aerosol, and trends in 
energy usage and SO2 emissions. Emission sources 
contributing to the major part of the concentra- 
tions of sulfate and nitrate in precipitation are 
mostly 500 to 1000 km from the tor area. 
Although there are no general statistically — 


cant trends in the precipitation chemistry dai 
minor changes point to an effect of reduced S03 
emissions in some areas. The daily data can be used 
to infer general conclusions with respect 
pr scavenging efficiency. (Alevander PTT) 


ACIDIC DEPOSITION AND ITS EFFECTS ON 
THE FORESTS OF NORDIC EUROPE, 

Sveriges Lantbruksuniversitet, Uppsala. Inst. foer 
Ekologi och Miljoevaard. 

For primary bibliographic entry see Field 5C. 
W87-04695 


MEASURING DRY DEPOSITION: A RE-AS- 
SESSMENT OF THE STATE OF THE ART, 
National Oceanic and Atmospheric Administra- 
tion, Oak Ridge, TN. Air Resources Atmospheric 
Turbulence and Diffusion Lab. 

For primary bibliographic entry see Field 5A. 
'W87-04699 


POLLUTANT WET DEPOSITION MECHA- 
NISMS IN PRECIPITATION AND FOG 
WATER, 

Atmospheric Environment Service, Downsview 
(Ontario). 

L. A. Barrie, and R. S. Schem: 

Water, Air and Soil Pollution W. WAPLAC, Vol. 30, 
No. 1/2, p 91-104, September 1986. 5 fig, 33 ref. 


Descriptors: *Water pollution sources, *Acid rain, 
*Path of pollutants, *Precipitation, *Wet deposi- 
tion, Fog water, Scavenging, Cloud physics, Air 
pollution, North America, Weather systems. 


Wet deposition of acid-related substances takes 
place by two processes: precipitation scavenging 
and fog water impaction/sedimentation on natural 
surfaces. The relative importance of each deposi- 
tion pathway depends on the frequency of occur- 
rence of precipitation or fog, the magnitude of the 
event and the efficiency of pollutant removal by 
each mechanism. The latter, in turn, is governed 
by the type of cloud or fog, Y Sands tapen. 
formation mec and cloud-surface interac 
tions. These factors are examined in the light of 
current knowledge. Particular emphasis is placed 
on how cloud micro-physical as well as air and 
precipitation measurements, made aloft by aircraft 
and at the und, have been used to further 
knowledge of wet deposition mechanisms. Future 
research is needed tc quantify the importance of 
the fog-water deposition pathway in eastern North 
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America to better understand the interaction of 
us pollutants with cloud and fog-water and to 

improve knowledge of pollutant scavenging proc- 

esses in m le and synoptic weather systems. 

(Author’s abstract) 

W87-04700 


ATMOSPHERIC MEASUREMENTS OF NI- 
TROGEN DIOXIDE WITH A SENSITIVE LU- 
Fane INSTRUMENT, 

inisearch Associates, Inc., Concord (Ontario). 
For primary bibliographic entry see Field 7B. 
W87-04701 


RAIN, SNOW AND LAKE WATER CHEMIS- 
NEAR THE PRECAMBRIAN 


For primary bibliographic entry see Field 2B. 
W87-04702 


ACIDIC PRECIPITATION IN WESTERN 
NORTH AMERICA: SOURCES, AND 
ALTITUDE EFFECTS IN NEW MEXICO 1979- 


1985, 
New Mexico Inst. of Mining and Technology, 


Socorro. 
C. J. Popp, D. K. Brandvold, A. Long, and L. 
Warneke. 

Water, Air and Soil Pollution WAPLAC, Vol. 30, 
No. 1/2, p 125-133, September 1986. 1 fig, 3 tab, 15 
ref. New Mexico State Mining and Mineral Re- 
sources Research Inst. Project 9C-EF-10-9. 


Descriptors: *Water pollution sources, *Altitude 
effects, *Acid rain, *Precipitation, Deposition, Sul- 
fates, Sulfur emissions, nero studies, mg | 
ing, Air pollution, Smelt lew Mexico, North 
America. 





Determination of the presence of acidic precipita- 
tion in the Rocky Mountain and southwestern 
desert regions of the western United States has 
only recently received attention in the acid rain 
literature. Because of the low population density, 
lack of industrialization and urbanization, and alka- 
line nature of much of the soil, it has generally 
been assumed that acidic precipitation, even if 
a would probably not have deleterious ef- 

However, the volume-weighted pH values 
often average less than 5 and, therefore, may be 
cause of concern, ically at high altitudes. 
Volume-weighted pH values in central New 
Mexico have averaged 3.8 to 5.1 during the period 
1979-1985. Samples collected at a high altitude site 
(3200m) have lower pH values than found for low 
altitude samples (1400m). Both dry deposition and 
event-averaged pH values have been higher than 
the volume-weighted averages due to neutraliza- 
tion by terrestrial mai During the period 
1980-1984, changes in <1 values and wet sulfate 
loading have correlated to SO2 emissions from 
regional non-ferrous smelters. Sulfur isotope analy- 
ses of sulfate extracted from regional rain samples 
yielded a delta 34S sub CD(%) Y of + .391 + or - 
-11, indicating very little regional differentiation 
which, in turn, suggests that the regional atmos- 
pheric sulfate scavenged by precipitation is well- 
mixed and relatively homogeneous. (Alexander- 


PTT) 
'W87-04703 


PATTERNS OF ACID DEPOSITION TO A 
DANISH SPRUCE FOREST, 

Technical Univ. of Denmark, Lyngby. Lab. of 
Environmental Science and Ecology. 

N. E. v Freiesleben, C. Ridder, Poy 3 Rasmussen. 
Water, Air and Soil Pollution WAPLAC, Vol. 30, 
7 1/2, p 135-141, September 1986. 1 fig, 1 tab, 21 
ref. 


Descriptors: *Water pollution sources, *Acid rain, 
*Precipitation, *Throughfall, *Path of ges 
*Canopy, *Forests, Water analysis, Anions, Ca- 
tions, Acidity, Denmark, Spruce trees. 


The chemical composition of precipitation is sub- 
stantially altered on = through a tree canopy 
due to downwash of particles and gases deposited 





on the plant surface as well as uptake and release 
of substances by the tree. Significant spatial varia- 
tion in throughfall chemistry must be expected. 
Bulk precipitation and bulk throughfall was col- 
lected during the period September to November 
1984 in a Danish spruce forest. Samples were ana- 
lyzed for all major anions and cations as well as 
strong and total acidity. The acid load to the forest 
ecosystem was estimated the throughfall 
fluxes of protons (79 eq/ha/mo), ammonium (99 
‘mo) and a calculated estimate of the protons 
buffered b by exchange a in the canopy (75 
—- This is a minimum estimate but it 
exceeds the proton load determined by pH meas- 
urement in bulk throughfall and bulk precipitation 
by factors of 3 and 6, respectively. Throughfall 
fluxes of all major cations and anions except am- 
monium with distance from the trunk. 
(Alexander-PTT) 
W87-04704 


CHEMICAL COMPOSITION OF PRECIPITA- 
TION AT LONG ISLAND, NY, 

Brookhaven National Lab., Upton, NY. Dept. of 
Energy and Environment. 

For primary bibliographic entry see Field 5A. 
W87-04705 


COMPARISON OF SUMMER AND WINTER 
MEASUREMENTS OF ATMOSPHERIC NI- 
TROGEN AND SULPHUR COMPOUNDS, 
Atmospheric Environment Service, Downsview 
(Ontario). 

For primary bibliographic entry see Field 5A. 
W87-04706 


LICHEN SULPHUR AND LEAD LEVELS IN 
RELATION TO DEPOSITION PATTERNS IN 
EASTERN CANADA, 


Atmospheric Environment Service, Downsview 
(Ontario). 

E. M. Zakshek, K. J. Puckett, and K. E. Percy. 
Water, Air and Soil Pollution WAPLAC, Vol. 30, 
No. 1/2, p 161-169, September 1986. 8 fig, 17 ref. 


Descriptors: *Water pollution sources, *Path of 
pollutants, *Acid rain, *Precipitation, *Lichens, 

ition patterns, *Sulfates, *Lead, Canada, 
Spatial distribution, oe nw gaa analysis, Ontario, 
Newfoundland, Emissions. 


The atmosphere is an important pathway for the 
poe gre of potentially toxic elements. Large spa- 

poral variations in element deposition 
oocur making it difficult to define trends in deposi- 
tion on a — scale. Consequently, various 
plant types which accumulate these elements have 
been used to monitor these trends. Both lichens 


hi; 
tion capacity of these plants results in plant ele- 
ment concentrations in excess of their 
physiological needs. This high retention capacity 
together with their perennial nature has led to the 
extensive use of these plants as long term integra- 
tors of atmospheric elemental deposition. Mar 
differences exist between the S and Pb concentra- 
tion in Cladina rangiferina collected from eastern 
Canada and the Northwest Territories, Canada. 
These differences — the differing emission/ 
deposition rates in the two regions. The spatial 
distribution of § and Pb in the lichen from eastern 
Canada is described in detail. Mean S concentra- 
tions ranged from 329 to 959 gees Pb 
concentrations varied in the range 21 ug/g. A 
regional gradient in lichen S concentrations was 
evident with the highest concentrations being 
found in central and north-central Ontario and the 
lowest in Newfoundland. A regi A ge co for 
ee eee defined as 
that for S regional distribution of S illustrated 
by the lichen agreed with another indirect meas- 
urement of S cera Lichen S concentrations 
correlated with measured wet sulfate deposition. 
(Alexander-PTT) 
W87-04707 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


DISTRIBUTION OF POLLUTANTS NEAR A 
FRONTAL SURFACE: A COMPARISON BE- 
— FIELD EXPERIMENT AND MODEL- 
Asmoapheric Environment Service, Downsview 
a A. Isaac, H. R. Cho, and J. V. 


Water, Air and Soil Pollution WAPLAC, Vol. 30, 
No. 1/2, p 171-177, September 1986. 2 fig, 4 ref. 


Descriptors: *Weather systems, *Acid rain, *Path 
of pollutants, *Water pollution sources, *Compari- 
son studies, *Field tests, *Model studies, Air pollu- 
tion, Atmospheric rage Be Clouds, Mathematical 
models, Remote sensing, Air chemistry, Pollutant 
distribution, Canada. 


Frontal systems are responsible for much of the 
precipitation, often quite acidic, that falls on the 
acid sensitive areas of North America. The distri- 

bution of pollutants near the frontal surface is of 
interest since fronts form the boundary between 
different air masses, which often ery v _ 
ent SS es a number oj 

systems uy; experimental yen 
during the 1984 North Bay Acid Snow Study. 

Two different cold frontal systems were examined 
using instrumented for cloud and air chem- 

istry, and cloud microphysics measurements. A 
distinct maximum in aerosol icle number con- 
centration was detected near both frontal surfaces. 
In at least one case, a peak in NOx concentrations 
was observed simultaneously with the aerosol par- 
ticle maximum. Using a model of frontogenesis, the 
aerosol particle layer can be explained in terms of 
air circulations associated with a front. The model 
also demonstrates how better flight plans might be 
designed for air chemistry ies using aircraft. 
(Alexander-PTT) 
W87-04708 


MONTHLY MEAN SPATIAL VARIATIONS OF 

a DEPOSITION OF OXIDES 
F SULPHUR AND NITROGEN, 

Department of the Environment, "Ottawa (Ontar- 


E. c. Voldner, and A. Sirois. 
Water, Air and Soil Pollution WAPLAC, Vol. 30, 
No. 1/2, p 179-186, September 1986. 2 fig, 18 ref. 


Descriptors: *Water pollution sources, *Acid rain, 
*Path of pollutants, *Acid deposition, *Air pollu- 
tion, *Model studies, *Regional analysis, Sulfur 
oxides, Nitrogen oxides, Oxides, Weather data col- 
lections, Spatial variation, Reviews, Deposition ve- 
locity, Deposition. 


Dry deposition processes play an important role in 
delivering acidic SOx and Nox to the surface. 
Modeled regional S and N budgets in North Amer- 
ica indicate that about half of the total deposition is 
dry ited. Thus, there is advantage to be 
gained in more accurately representing dry deposi- 
tion in ‘acid deposition’ model calculations. A 
scheme, based on a resistance analogy, for estimat- 
ing, areal-average deposition velocities of 

id particulate oxides of S and N is used. 
Sienna review of observations, estimates ain ro 
face resistances for gases and near surface resist- 
ances for _— are obtained. Boundary layer 
theory and meteorological data are used to esti- 
mate aerodynamic resistances for gases and partic- 
ulates as well as near surface resistance for gases. 
Coupled with information on land-use, monthly 
mean dry deposition velocity fields are obtained. 
The tion schemes and the required 
data bases are briefly reviewed. Spatial and tempo- 
ral variation in dry deposition velocities of the 
oxides are discussed. (Author’s abstract) 
'W87-04709 


EFFECT OF A STRATUS CLOUD ON THE RE- 
DISTRIBUTION AND TRANSFORMATION OF 
POLLUT. 

Toronto Univ. (Ontario). Dept. of Physics. 

H.-R. Cho, J. V. Iribarne, T. A. Kavassalis, O. T. 
Melo, and Y. T. Tam. 

Water, Air and Soil Pollution WAPLAC, byahy , 
No. 1/2, p 195-203, ——' 1986. 3 fig, 3 tab, 3 
ref. Canadian Electrical . Contract 403 'G 


Sources Of Pollution—Group 5B 
348. 


Descriptors: *Path of pollutants, *Acid rain, *Fate 
of pollutants, *Stratus clouds, *Mathematical 
models, *Weather systems, *Precipitation, Free 
radicals, ——— Temperature effects, Atmos- 
pheric physics, Model studies. 


The role of clouds in the transport and transforma- 
tion of air pollutants is one of the main problems in 
acid rain research. A great deal of research, both 
experimental and theoretical, is being done to im- 
prove understanding of the role of clouds. A sche- 
matic bidimensi model was developed to de- 
scribe an extended stratus formed by warm, moist 
air in a frontal system. Parcel trajectories are fol- 
lowed through the cloud, and the formation of 
precipitation is considered on the basis of simple 
assumptions. To the dynamic description, a chemi- 
cal module was coupled, which includes the oxida- 
tion of SO2 in aqueous-phase (by H202, O3 and 
radicals scavenged from interstitial air) and that of 
NO and NO2 in ae ce — 
dissolution of HNO2 and HNO3. The pH o! 
— is calculated. Sensitivity tests were = 
ly the influence of various dynamic, micro- 
physical and chemical parameters, such as cloud 
temperature, cloud thickness, vertical veloci- 
ties, initiation temperature and distribution of pre- 
cipitation in the cloud, and the initial concentra- 
tions of different chemical species. (Alexander- 


PTT) 
W87-04711 


ee OF THROUGHFALL CHEMIS- 
INDIRECT MEASUREMENT 


'Y AND OF 
DRY DEPOSITION, 
powers State Univ. ., Stillwater. School of 
ical Engineering. 
A. H. Johannes, Y. L. Chen, K. Dackson, and T. 
Suleski. 
Water, Air and Soil Pollution WAPLAC, Vol. 30, 
No. 1/2, p 211-216, September 1986. 8 fig, 6 ref. 


Descriptors: *Mathematical models, *Throughfall, 
*Acid rain, *Path of pollutants, *Water pollution 
sources, *Precipitation, *Dry deposition, *Canopy, 
*Water analysis, *Pollutant identification, *For- 
ests, Leaching, Watersheds, Leaves, Washoff, Pre- 
diction, Estimating. 


Precipitation over a forested watershed is altered 
by interaction with plant surfaces which act as a 
filter for airborne gases and particles. This results 
in a major transfer to the forest floor of materials 
pe oe washed, and leached from the forest 
y. Sequential samples of wetfall and sequen- 
pry baat of throughfall under deciduous and 
coniferous trees were collected and chemically 
analyzed for major anions and cations. A simple 
washoff, mixing model based on leaf area 
was used to simulate throughfall chemistry and to 
decouple foliar exudation from dry deposition. 
M results gave excellent predictions of the 
measured sequential bosom using estimated 
values of dry deposi! model can also be 
used to calculate dry he 7 re if the sequential 
throughfall data and wetfall data are used as input 
Sa (Author’s abstract) 


RAINFALL ACIDITY IN NORTHERN BRIT- 
AIN - EXPLORING THE DATA, 

Institute of Terrestrial Ecology, Edinburgh (Scot- 
land). 

For primary bibliographic entry see Field 5A. 
W87-04716 


ROLE OF ALKALINE MATERIALS IN PRE- 

CIPITATION CHEMISTRY: A BRIEF REVIEW 

OF THE ISSUES, 

Illinois State Water Survey _ Champai 

D. F. Gatz, W. R. Barnard, an dG.J.S 

Water, Air and Soil Pollution WAPLAC, Vol. 30, 

= 9g 245-251, tember 1986. 2 tab, 12 ref. 
tract NA82RACOO153, NSF Grant 

ATM Mt 83. 10643, 


Descriptors: *Fate of pollutants, *Acid rain, *Pre- 
cipitation, *Alkaline materials, *Water pollution 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


sources, *Reviews, Deposition, Emissions, Mathe- 
matical models, Mode! studies, Monitoring, Weath- 
ering, Air pollution. 





Water, Air and Soil Pollution WAPLAC, Vol. 30, 
- 1/2, p 253-261, September 1986. 3 fig, 2 tab, 8 


*Snow 


chemistry, 


‘acid rain’ 0 rg Precipitation 
was previously condocted nthe area of Fin Flo, 
Pepe ag ake 1976 and 1977. Anal: 


drag wes en tive end sesaiva ta ir dee 
liutant dis- 


der- PTT) 
W87-04718 


SPATIAL AND TEMPORAL PATTERN OF 
SULFATE AND NITRATE WET DEPOSITION 
IN ONTARIO, 


Ontario i of the Environment, Toronto. 
a" 5 Tang . H. Chan, D. H. S. Chung, and 
Wi 


A. 
ater, Air and Soil Pollution WAPLAC, Vol. | 
No. 1/2, p 263-273, September 1986. 6 fig, 5 ref. 


7 *Wet 
sources, *Acid rain, * 
variation, *Sulfates, ipi' 
oa Seasonal variation, Rainfall, Soca 


ue “Water lution 


adie cusmn 2 sth oy ieee eae 
ition amount, as well as the of air 
lutants in Ontario, the Ontario of the 
1 earthly gn Parga Pe a 
ee of 1980. Before the end of 1981, — 
collected over a monthly period. Starting 
ya ineer © 1982, ot top ——s —— 
adopted. 36 sampling sites have been distribut- 
ed more densely in southern Ontario than in north- 
ern Ontario. 1 a eS 
tion-weighted mean concentration and total depo- 
sition of sulfate and nitrate in Ontario were deter- 
The by averaged spatial pete poe 
yt averaged spatial patterns o fate 
concentrations were similar to the sulfate 
maa nitrate 3-yr averaged deposition patterns in 
Ontario. The overall spatial variability of nitrate 
ee ene Ses ee. pe Son vari- 
were 
peep ye = (Alexander-PTT) 
W87-04719 


SPATIAL AND TEMPORAL VARIATION OF 
THE SULPHATE TO 

PRECIPITATION 

AMERI 


ICA, 
Atmospheric Environment Service, Downsview 
Ontario). 
. W. Summers, and L. A. Barrie. 
Water, , Air and Soil Pollution WAPLAC, Vol. 30, 
> 1/2, p 275-283, September 1986. 4 fig, 2 tab, 11 


Descriptors: *Spatial 
i *Sulfates, Niessen, 


chemistry observ: 
yy fg eo 
—— averaged over a year, the molar concentra- 
Oe ee approximately 
sy (ie. the potential contribution to the acidity 
from SO4(2-) was roughly twice that from NO3(- 
)). Not much attention was given to intra-annual 
variations. Four years of precipitation chemistry 
data for eastern North were used to in- 
= ee graphical variations in 
2-)/NOX-) ratio ee distinct regimes 
occur. athe ae een a 
tion eee a t 

Lakes across New England and 
auatn bona waee cemnaaeiod aaaaine elie 
$04(2-)/NO3(-) molar ratio in ition. The 
ratio ranges from about 1.5 in summer to about 0.5 
in winter. Another, in the smaller area of Texas 


The remainder of the region has an irregular sea 
sonal . Insight into the cause of SO4(2- Y 
NO3(2-) variations was obtained using a simple 
chemical rt box model. It showed that the 
chemical formation of SO2 and NOx in the 
here is a major factor. A comparison of 
observations indicate that in 
the vicinity of mid-western American sources the 
molar ratio of amount of SO2 oxidized in-cloud to 
that of NO2 is 0.5 in winter and 1.5 in summer. 


(Alexander-! 

W87-04720 

ALKALINE MATERIALS FLUX FROM UN- 
PAVED ROADS: SOURCE STRENGTH, CHEM- 
ISTRY — FOR ACID RAIN 
NEUTRALIZA 

Illinois State Water Survey Div., Champaign. 


78 


W. R. Barnard, G. J. Stensland, and D. F. Gatz. 
Water, Air and Soil Pollution WAPLAC, Vol. 30, 
No. 1/2, p 285-293, ber 1986. 3 tab, 14 ref. 
NOAA tract NA8 C 00153. 


Descriptors: *Water pollution sources, *Acid rain, 
*Neutralization, Alkaline materials, *Unpaved 
roads, Precipitation, North America. 
Most research efforts onary Beye precipitation 
acidity have been attempts to un- 
influence of acid materials or chemi- 
cal reactions leading to aoe a formation of acids i in 
ene, 2s en, eS ee 
precipitation acidity has 


The relative contribution 
roads to the total ard source flux of al 
materials is also 


UN ‘AINTIES IN ESTIMATING AREAL 
MEANS: WITH APPLICATIONS TO NADP/ 

NTN DATA, 

a Water Survey Div., Champaign. 


Waren Al Air and Soil Pollution WAPLAC, Vol. 30, 
No. 1/2, p 295-302, ber 1986. 1 fig, 3 tab, 8 
ref. USGS Grant INT 14-08-001-G-964. 


~—— pee ad data collections, *Acid 
rain, ater lution sources, *Precipitation, 
“Mathematical models, ® *Kriging, Rainfall, Stand- 
Te - ~qpeeueeal 
luctivity 


The National Atmospheric Deposition 
(NADP) and National Trends Network 
have been gathering data to estimate mean deposi- 
tion A valtous re of er over 
areas of varying size time varying 
length. The mean values ae eameted mainly by 
ee ee 
estimations introduce uncertainty about the 
scaims dane the sieges suse ai & eamatie 
fraction of the total area to be estimated. When 


two or more such means are compared, some 
of ‘ - . 


ion approac’ 

ocsmaller then that of kriging for K. NH& NO3, 
Fain, Med eu oot fr ter bo S. sub- 
results occur for other ions. (Au- 


thor’s abstract 
W87-04722 


WET AND DRY DEPOSITION OF SULPHATES 
AND NITRATES IN EASTERN CANADA: 1979- 


Ambepher Environment Service, Downsview 


a Barrie, and 
ater, Air and Soi Pollution WAPLAC, Vol. 30, 
No. 1/2, p 303-310, September 1986. 2 fig, 2 tab, 16 


Descriptors: *Water pollution sources, *Wet depo- 
sition, *Dry deposition, *Sulfates, *Nitrates, *Acid 

rain, *Precipitation, Air pollution, Rural areas, 
Deposition velocity, Estimating, Reviews, Season- 
al variation, Deposition. 





Deposition of acidic sulfates and nitrates from the 
here to aquatic and terrestrial ecosystems in 
—_ es Rp ase soe. Covet 
take of particles gases at earth’s ace 

( deposition), removal of rain and snow and 

logwater on The latter two con- 

stitute wet ition. Daily air recipitation 
chemistry observations at six rural locations in 


types. Total 
annual ition ran; for SO4(2-) from 10 to 86 
mmol/sq m and for B30) excluding NO2 contri- 
butions to dry deposition from paling ser 
m. ition accounts for an estimated 


(02 concentration to dry depo- 
sition is included. There is a marked seasonal varia- 

tion in total SO4(2-) sen ml but not in that of 
NO3(-). Both wet dry deposition are ic. 20% 
of daily events deliver ‘ateens 47 10% of the 
one. (Alexander-PTT) 

W87-04723 


OVERVIEW OF HISTORICAL AND PALEO- 
COLOGICAL STUDIES OF ACIDIC AIR POL- 
LUTION AND ITS EFFECTS, 
Maine Univ. at Orono. Dept. of Botany and Plant 
Pathology. 
B. Davis, and P. M. Stokes. 

ater, Air and Soil Pollution beng rime Vol. 30, 
Now 1/2, p 311-318, September 1986. 14 ref. 


Descriptors: *Water gg sources, *Water pol- 
lution effects, *A: *Air pollution, Acid 
= Lake collieemin Peat, History, Paleoe- 


Historical and paleoecological studies have con- 
tributed significantly to understanding of acidic 
fected high ipitation and > oo In = he ener se- 
lected highlights oO! papers that were inc luded 
in the section on ‘Historical Perspectives of Acidi- 
fication’ at the International Symposium on Acidic 
Precipitation in Muskoka, Ontario in 1985 are 
given. Historical evidence of acid deposition and 
its effects is summarized. This evidence consists of 
written records of the past chemistry and biology 
of atmospheric, terrestrial, and aquatic — it 
also includes evid from collections 
which were ‘revisited’, from tree rings, and from 
the chemical and biological ‘records’ in lake sedi- 
ment and peat from which histories of airborne 
contaminants and ecosystem responses to these 
contaminants were inferred. (Alexander-PTT) 
W87-04724 





REVIEW OF THE CHEMICAL RECORD IN 
LAKE SEDIMENT 


EFFECTS ON LAKES, 
Maine Univ. at Orono. Dept. of Geological Sci- 


ences. 

S. A. Norton. 

Water, Air and Soil Pollution WAPLAC, Vol. 30, 
be 1/2, p 331-345, September 1986. 5 fig, 1 tab, 42 
ref. 


Descriptors: *Reviews, *Lake sediments, *Air pol- 
lution, *Water pollution sources, *Water pollution 
effects, *Lakes, *Sediments, Water chemistry, Ac- 
cumulation, Sedimentation, Pollution load, Heavy 
metals, Metals, Acidic lakes, Deposition, Adiron- 
dack Mountains, Mining. 


Air pollution of urban environments has been rec- 
ognized for at least 130 years. Since that time 
awareness of regional air pollution has grown 
slowly. Inter-lake variation in accumulation rates 
of energy-related elements is a function of gross 


ge yee 
0.2 microgram(ug)/sq peg mb A. D.) to as 
much as 2 ug/sq cm/y (recent sediment). Rates 
increase from the late 1800’s to nearly the present, 
in parallel. Accumulation rates for V remain at 
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background values which range up =s 0.5 ug/sq 
cm/y and increase 5 to 10 x background in Adiron- 
dack Mountain lakes. ly acidic ton have 

a subsurface maximum. Of these three metals, only 
Pb has elevated deposition rates in high elevation 
lakes in the Rocky Mountains of Colorado. Mining 
activity is believed responsible for the implied air 
pollution there. (Alexander-PTT) 

'W87-04726 


DIATOM-BASED PH RECONSTRUCTION 
ian a 
IRTH AMERICA: A 


SYNTHESIS, 

Univernty Coll., London (England). Palaeoeco- 
logy Research Unit. 
R. W. Battarbee, and D. F. Charles. 
Water, Air and Soil Pollution WAPLAC, Vol. 30, 
No. 1/2, p 347-354, September 1986. 56 ref. 
a : *Acid lakes, *Paleohydrology, *Acid 
iatoms, *Water pollution effects, *Fate of 

ae *Lake a Reviews, Europe, 

Sediments, deposition, Deposition, 

Acidification, North America. 


There are few acid lakes for which reliable long 
term pH records are available. For this reason 
attention has focussed on the use of fossil diatom 
—_ ~) lake ree indicators of past 
Pp and as a means of reconstructing past 
PH values. The essential features of the approach 
were developed prior to the recent interest in ‘acid 
rain’ but in the last few years further advances 
have been made. In most cases an attempt is made 
to establish a quantitative relationship between 
contemporary diatom assemblages mf pH for a 
series 0 iden thine 0 pil genlies anh io wee Oe 
relationship to predict the pH represented by a 
fossil assemblage. There are many problems and 
assumptions in using this technique. The data that 
are now available for Europe and North America 
are reviewed and it is concluded that the evidence 
is consistent with the acid ition hypothesis 
for recent lake acidification. (Alexander- 
W87-04727 


OJECT (PALEOECOLOGICAL IN- 


ADIRONDACKS, NEW ENGLAND, N. GREAT 
LAKES STATES, AND N. FLORID. A, 

Indiana Univ. at Bloomington. Dept. of Biology. 
D. F. Charles, D. R. Whitehead, D. S. Anderson, 
R. Bienert, and K. E. Camburn. 

Water, Air and Soil Pollution WAPLAC, Vol. 30, 
No. 1/2, p 355-365, September 1986. 1 4 tab, 26 
ref. Electric Power esearch Inst. -2174-10. 


Descriptors: *Acid rain, *Paleoecology, *Paleohy- 
drology, *PIRLA Project, *Lake acidification, 
*Sediment cores, *Fate of pollutants, *Acid lakes, 
Lakes, Sediments, Diatoms, Air pollution, Deposi- 
tion, North America, Paleoecology, History. 


The PIRLA project is an page ye paleoe- 
cological study provide reconstruc- 
tions of the recent acklification hie histories of a 
sentative set of lakes in four acid-sensitive re, 

in North America. The project is trying to 

mine if lakes in the ly regions have acidified, 
and if so, to what extent, over what time 

and why. Sediment cores from 5 to 15 


to reconstruct lakewater sa 

Adirondack lakes with current pH of 4.8 to 5.0 

indicate a decrease in pH beginning in the 1930’s- 

po Increased as cies ition of — 
appears to be primary factor responsible 

for the pH decline. Two lakes (pH 4.4 and 4.7) in 

New England show clear evidence of acidificati 
ition. 


Pp. 
(pH 4.4) analyzed, in- 
Pee wate lle Tote Be 
the 1950s; the cause has not been determined. 
(Author’s abstract) 
W87-04728 
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COMPARISON OF PALEOLIMNOLOGICAL 
WITH MAGIC MODEL RECONSTRUCTIONS 
OF WATER ACIDIFICATION, 

Norsk Inst. for Vannforskning, Oslo. 

R. F. Wright, B. J. Cosby, G. M. Hornberger, and 

J. N. Galloway. 

Water, Air a Soil Pollution WAPLAC, Vol. 30, 
Ps 1/2, p 367-380, September 1986. 6 fig, 1 tab, 29 


Descriptors: *Acid rain, *Paleolimnology, *Mathe- 
models, *Model studies, *MA: IC model, 

*Water acidification, *Com; 

ston, Depention ‘Estimat 

sition, ition, ting, ia 

Alkalinity 





In itive areas iving acidic 
poo yy 9 data indicate tie 
over 1 to 3 decades during the past 
mates of — bd on and NOx 
same period su it deposition rates changed 
ype ot 2) more slowly than did changes in 
chemistry. Clearly chemical and biological 
poeta in the terrestrial catchment damp, delay, 
and moderate the response of surface waier pH to 
deposition of acidifying compounds. This response 
is controlled by key terrestrial processes that in- 
clude chemical weathering, sulfate adsorption, 
cation exchange, dissolution and a of 
Al compounds, and dissolution dissociation of 
inorganic C. MAGIC (Model of Acidification of 
Groundwater In Catchments) provides a tool by 
which these processes can be simultaneously and 
uantitatively linked to examine the impact of acid 
ition on surface water chemistry. We have 
lied MAGIC to 4 lakes from which paleolim- 
nological reconstructions are available - Big Moose 
pe a in yw a Loch Grannoch in Scot- 
a in Sweden, and Lake Hov- 
<a in {a results indicate that the proc- 
esses linked in MAGIC can account for temporal 
ee eee oy eee 
from paleolimnological data. (Author’s abstract) 
W87-04729 


Suse 
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EVIDENCE FOR RECENT ACIDIFICATION 
OF LENTIC SOFT WATERS IN THE NETHER- 


Katholieke Univ. Nijmegen (Netherlands). 

R. S. E. W. Leuven, H. L. M. Kersten, J. A. A. R. 
Schuurkes, J. G. M. Roelofs, and G. H. P. Arts. 
Water, Air and Soil Pollution WAPLAC, Vol. 30, 
= 1/2, p 387-392, September 1986. 5 fig, 1 tab, 9 
ref. 


Descriptors: * Acidification, *Mathematical 
models, *Lake acidification, *Water pollution 
sources, Temporal variation, Water quality, Fish 
— Alkalinity, Netherlands, Acid 


Although The Netherlands are situated in the 
center of an acid rain area the impact of acidifying 
deposition on aquatic ecosystems has not been 
recognized at an early stage. Undoubtedly an im- 
rtant reason is that most surface waters are well 
buffered to acid additions. However, the pleisto- 
cene sandy soils in the southern and eastern a 
of the country and the coastal dunes n of 
Bergen are highly weathered and exhibit a low 
acid-neutralizing capacity. Particularly in these 
areas many soft waters are found eee seem Qual be 
highly susceptible to acidifying preci 
itative information about water “me in Orne 
Netherlands was first obtained og comparisons of 
old data on diatom assemb! and macrop) 
communities with recent ones. During 1983-1984 
about 90% of the Dutch soft waters appeared to be 
acid, and 35% of them showed pH-values below 
4.0. The alkalinity of most waters (70%) was less 
then 0.1 meq/L. Evidence for recent acidification 
is derived from temporal trends in water quality, 
fish population status, shifts in aquatic biota and 
application of current empirical models for lake 
acidification. It has been concluded that at least 
59% of the Dutch soft waters have been recently 
acidified. This is a conservative estimate. Depend- 
ing on the criterion used for assessment of acidifi- 
cation this tage might be as high as 96%. 


(Alexander- 
W87-04731 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


NEW DATA FROM PEAT BOGS MAY GIVE A 
HISTORICAL PERSPECTIVE ON ACID DEPO- 


SITION, ; 
Pittsburgh Univ., PA. Graduate School of Public 
—_. 
ey bibliographic entry see Field 2J. 
047 


POLLUTED 

GEOCHRONOLOGY OF 

TION IN LAKE SEDIMENT OF NORTHERN 
MINNESOT. 

a for the South Fork, Inc., Bridgehampton, 


Ss. A. ae. 
Water, Air and Soil Pollution WAPLAC, Vol. 30, 
- 1/2, p 411-419, September 1986. 2 fig, 2 tab, 3 


Descriptors: *Mercury, *Lake sediments, Fate of 
jutants, *Water pollution sources, *Game fish, 
‘Wilderness *Sediment cores, *Air pollu- 
tion, Watersheds, Precipitation, Lakes, Minnesota, 
Deposition, History, Geochronology, 


Elevated Hg levels in game fish from wilderness 
lakes in northern Minnesota led to the present 


J range 
ug)/g, with cultural levels 
geochronolo- 
o— a dramatic two-fold increase in Hg flux, 
nen 4 to 0.0017 ug/sq < — ——— 
lu- 
or For geologic 60 source of Hg is 
found in the cow gtnd  e The entire histori- 
cal increase in Hg flux can be accounted for by 
atmospheric loading provided that 1/5 of all the 
Hg aa to the watershed via preci ‘ 

tation is y deposited in lake sediment. 

levels in Ghd ann net coeeutated with Big tovels & 
lake sediment, although there is a link to acid- 
sensitivity of lake water, amount of acid-neutraliz- 
ing geologic material exposed in the watershed, 
and watershed area/lake volume ratio. Thermal 
stratification of lake water and complexation-ad- 
sorption mechanism are proposed to account for 
variations in Hg levels observed in sediment col- 

lected from different sites. (Author’s abstract) 

W87-04733 


BIOLOGY a CHEMISTRY OF THREE 
PENNSYLVANIA — RESPONSES TO 
ACID PRECIPITATI 

Univ., eae, PA. Center for Marine 
and Environmental Studies. 
For primary bibliographic entry see Field 2H. 
W87-04741 


DISTRIBUTION OF METALS IN DIFFERENT 
FRACTIONS OF SEDIMENT FROM THE 


h Inst., Burlington (Ontar- 
io). Environmental Contaminants Div. 

A. Mudroch, and G. A. Duncan. 

Journal of Great Lakes Research JGLRDE, Vol. 
12, No. 2, p 117-126, 1986. 2 fig, 5 tab, 11 ref. 





Descriptors: *Path of pollutants, *Sediments, 
aa ng logy, Particle size, Industrial 
wastes, Niagara River, Accumulation, Great 
Lakes, Metals. 


The concentration of major and trace elements, 


tration. The concentrati 
eS ee eS aa 
Po Gelade nana rh a open ds Ni, and 
me EE ere determined 
in six size (< 13, i, 19 i927, a 40- 
a 54-150 micron) of bottom 


ts exposed to pollution sources accumulat- 
metal quantities than particles in the 


other size fractions. The contribution of trace ele- 
ments from specific size fractions was calculated 
from the particle size distribution and trace ele- 
ments concentration. With the exception of Ni, 
significant differences were found between trace 
elements concentration in specific particle size 
fractions of Niagara River sediments and that from 
the nearshore zone of Lake Erie. (Author’s ab- 


stract) 
W87-04746 


TIDE-INDUCED LAGRANGIAN RESIDUAL 
CURRENT AND RESIDUAL TRANSPORT: 2. 
RESIDUAL TRANSPORT WITH APPLICA- 

IN SOUTH SAN FRANCISCO BAY, 


CALIFORNIA, 
Shandong Coll. of Oceanology (China). 
For ad pe bibliographic an see Field 2L. 


MANGANESE BIOGEOCHEMISTRY IN A 
SMALL ADIRONDACK FORESTED LAKE WA- 


TERSHED, 

a Survey, Doraville, GA. Water Re- 

sources Di 

J.B. Shanley. 

Water esearch WRERAQ, Vol. 22, 

> 12, “i, p ler 168, November 1986. 9 fig, 3 tab, 
lectric Power Research Institute Grant 

RPIIO9-5. 


Descri tors: *Biogeochemistry, *Path of pollut- 
ants, * liution sources, *Acid rain, *Man- 
ganese, *Cycing nutrients, *Forest watersheds, 

lountains, New York, Panther 
Lake, Hydrogen ion concentration, Rainfall, 
Groundwater, Throughfall, Canopy, Leaching, 
—* Soil water, Sediments, Deposition, Water- 


In September and October 1981, Mn concentra- 
tions and pH were intensively monitored in Pan- 
ther Lake, New York, during two large acidic 
storms (each aj ximately 5 cm of rainfall, pH 
4.61 and 4.15). The data were evaluated to identify 
biogeochemical suhunee of Mn and to assess how 
these pathways are altered by acidic atmospheric 
inputs. Concentrations of Mn averaged 1.1 micro- 
gram (ug)/1 in — and increased to 107 
ug/l i in canopy ughfall, the enrichment reflect- 
ing | wohfa biological cycling of Mn. Rain pH and 
fall Mn were negatively correlated, sug- 
pssing novo foliar leaching of Mn was enhanced by 
acidity. The pulse-like input of Mn to the 
forest floor in the high initial concentrations in 
throughfall (approximately 1000 ug/l) did not 
affect concentrations in soil water (< 20 ug/I) 
or groundwater (usually <40 ug/l), which varied 
little with time. In the inlet stream, Mn concentra- 
tion remained constant at 48 ug/l as discharge 
varied from 1.1 to 96 1/sec. Mn was retained in 
vegetative cycle and regulated in the stream by 
adsorption in the soil ym horizon. The higt 
Mn levels in the stream may be linked to its 
acidity (pH 4.2-4.3). Mixing ie Mn-rich stream 
water with neutral lake water (pH 7.0) caused 
precipitation of Mn and deposition in lake sedi- 
ment. (Author’s abstract) 
'W87-04754 


U, AMMA ATTENTUATION FOR THE 
DETERMINATION OF POROUS MEDIUM 
— WITH RESPECT TO THREE 


Princeton Univ., NJ. Water Resources Program. 
For wala’ bibliographic entry see Field 5A. 


KINETICS OF ION EXCHANGE ON NATURAL 
SEDIMENTS, 

pone on Univ., Davis. Dept. of Chemical Engi- 
Fer get For primary bibliographic entry see Field 2J. 
EFFECT OF RADIAL FLOW ON DEVIATIONS 
FROM LOCAL EQUILIBRIUM DURING 


SORBING SOLUTE TRANSPORT THROUGH 
HOMOGENEOUS SOILS, 


Illinois Univ. at Urbana-Champaign. Dept. of Civil 
Engineering. 

A. J. Valocchi. 

Water Resources Research WRERAQ, Vol 22, 
No. 12, p 1693-1701, November 1986. 5 fig, 29 ref, 
a = NSF Grants CEE-8204434 and ECE- 


Descriptors: *Path of pollutants, *Homogeneous 
coisa, “Adee Gupagaix Pape ati, Poraptas 
ps gr lute ‘ge we i 
Ceeiion scaitanes, Distribution - 
cet Toeeion rate coefficient, Desorption kinet- 
Injection-extraction wells, Homogeneity, 
hapiets Breakthrough curves, Solutes, Trans- 
port. 


Several laboratory studies of sorbing solute trans- 
port through one-dimensionial homogeneous soil 
columns have recently addressed the validity of 
the local chemical pe a pote assum: — (LEA). 
The present paper extends eoretical re- 
sults to the case of ideal radial flow in homogene- 
ous aquifers. tion kinetics are assumed to 
follow” a first-o reversible rate law. Two 
sample problems are considered: one involves in- 
jection of a contaminant pulse into a diverging 
pad an = the other, a ion of polluted 
groundwater by a purge well in a conver; 
radial flow field. An casletieal time moment oe 
sis is performed to derive formulas for solute 
breakthrough curve time moments. Com: of 
time moment formulas for the kinetic 

um models leads iti 

LEA validity. These criteria ee show the 
effect of basic system parameters (e.g., pumping 
rate, dispersion codes, a distribution coefficient, 
and reaction rate coefficient) on deviations sw 
equilibrium behavior. For the case of converging 
radial flow, formulas are derived to calculate the 
impact of deso wre ge Ronan kinetics upon the time re- 
quired for aq decontamination. The results 
also show that significant nonequilibrium effects 
are confined to the vicinity close to the injection- 
extraction wells. (Author’s abstract) 

W87-04759 


CONTAMINANT TRANSPORT THROUGH A 
FRACTURED POROUS ROCK: IMPACT OF 
THE INLET BOUNDARY CONDITION ON 
——eeee PROFILE IN A ROCK 


TRIX, 
Royal Inst. of Tech., Stockholm (Sweden). Dept. 
of Chemical Engineering. 


L. Moreno, and A. Rasmuson. 


Water Resources Research WREFAQ, Vol. 22, 
No. 12, p 1728-1730, November 1986. 2 fig, 9 ref. 


Descriptors: *Numerical analysis, *Geologic frac- 
tures, *Porous rock, *Concentration profiles, 
*Path of pollutants, *Solute rt, *Pollutants, 
*Rock properties, *Mathematical models, Trans- 
port, Sorption coutiatiate, Peclet number, Bound- 
ary conditions, Solutes, Contaminants. 


In tracer tests in single fractures in fissured rock it 
is of interest to determine the concentration profile 
in the adjacent rock matrix. In this paper, concen- 
tration profiles in the rock matrix are calculated 
for the case of contaminant transport in a single 
fracture. Two different inlet boundary conditions 
are used: constant concentration and constant flux 
at the inlet of the fracture. An analytical solution is 
derived for the concentration in the fissure and the 
matrix for constant flux condition at the inlet. 
Concentration profiles are shown for different 
values of the sorption coefficient within the rock 
matrix and at different locations along the fracture. 
For low Peclet numbers, it is shown that the 
concentration in the matrix is strongly influenced 
by the inlet boundary condition. (Author’s ab- 
stract) 

W87-04762 


STREAMLINE ROUTING THROUGH FRAC- 
TURE JUNCTIONS, 

Idaho National Engineering Lab., Idaho Falls. 

For primary bibliographic entry see Field 2F. 
W87-04763 





LEGISLATIVE AND ICAL MEANS 

FOR THE PREVENTION OF ACCIDENTS 

WITH WATER-ENDANGERING LIQUIDS, 
Environmental Protection Authority Grisons, 

Chur (Switzerland). 

For — bibliographic entry see Field 5G. 

W87-04797 


PLANT VIRUSES IN RIVERS AND LAKES, 
Biologische Bundesanstalt fuer Land- und 
Forstwirtschaft, Brunswick (Germany, F.R.). Inst. 
fuer Viruskrankheiten der Pflanzen. 

For primary bibliographic entry see Field 5A. 
W87-04821 


PILOT STUDY OF SERUM POLYCHLORI- 
LEVELS 


INMENTS, 
Centers for Disease Control, Atlanta, GA. Center 
for Environmental Health. 
For primary bibliographic entry see Field 5C. 
W87-04828 


PREDICTING AQUEOUS ALUMINIUM CON- 
CENTRATIONS IN NATURAL WATERS, 

Maine Univ. at Orono. Dept. of Botany and Plant 
Pathology. 

For primary bibliographic entry see Field 5A. 
W87-04834 


OIL POLLUTION: A DECADE OF RESEARCH 
AND MONITORING, 

Woods Hole Oceanographic Institution, MA. 
Dept. of Chemistry. 

J. W. Farrington. 

1 aaa Vol. 28, No. 3, p 3-12, Fall 1985. 4 fig, 3 


Descriptors: *Water pollutions effects, *Water pol- 

lution sources, *Marine environment, *Oil pollu- 

tion, *Fate of pollutants, Hydrocarbons, 

resources, Contamination, Coastal waters, Tropical 

—- Marine sediments, Oil spills, Effluents, 
uno! 


A 1985 report entitled Oil in the Sea: Inputs, Fates 
and Effects updated a 1975 National Research 
Council Report and traced the long term course of 
oil in the marine environment and traced the ef- 
fects of oil on marine or Estimates for 
sources of petroleum hydrocarbon inputs to the 
marine environment are averaged in time and 
space, have a wide range of uncertainty and do not 
permit totally accurate input estimates for those 
= of petroleum such as aromatic hydrocar- 
known or suspected to cause adverse biologi- 
cal effects. The 1985 report reaffirms two —. 
tant — of the 1978 1 report: accidental inpu' 
fraction of the total input, and ‘d 
oath sources from industrial and municipal sewer 
effluents, marine tanker and terminal dry dock 
operations and urban runoff account for more than 
one third of the total input. It is not yet possible to 
measure the rates of the major processes acting on 
petroleum inputs so as to a mathematical 
model for the fate of petroleum from a given 
source. Hydrocarbon concentrations in open ocean 
waters have been measured by the most discrimi- 
nating techniques for only a few samples. Marine 
sodlaonts canbe used 20 0 100g tndontas of of 
contamination. The main concerns surrounding the 
effects of petroleum focus on two issues: human 
health and effects on marine resources. The report 
emphasizes the gaps between laboratory knowl- 
edge and field data, and expresses great concern 
about the impacts of oil ution in coastal and 
tropical waters. (Michael-PTT) 
'W87-04843 


INFLUENCE OF SOME PHYSICO-CHEMICAL 


BACILLARIS, 
Polish Academy of Sciences, Zabrze. Inst. of Envi- 
ronmental Engineering. 
For primary bibliographic entry see Field 5G. 
W87-04848 
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NITRATES IN GROUND AND DRINKING 
WATER: ANALYSIS OF POLICIES AND REG- 
ULATIONS, 

International Inst. for Environment and Society, 
Berlin (Germany, F.R.). 

La. ~ ory bibliographic entry see Field 5G. 


SELENIUM AND HEAVY METALS IN SAN 
FRANCISCO BAY DIVING DU‘ 

Patuxent Wildlife > sng Center, Davis, CA. 
Pacific Coast Field Stati 

= M. man R. W. ‘tom ?. R. Kelly, and T. 
Journal ‘of Wildlife Management JWMAAS, Vol. 
50, No. 1, p 64-71, January 1986. 1 fig, 2 tab, 43 ref. 


Descriptors: *Path of pollutants, *Water pollution 
effects, *Tissue analysis, *Selenium, *San Francis- 
co Bay, *Ducks, *Heavy metals, Silver Mercury, 
Lead, Copper, Zinc, Chromium, Nickel, Cadmium, 
Toxicology, Animal populations, tissues. 


Greater scaups and surf scoters were collected 
from southern San Francisco Bay and analyzed for 
selenium and heavy metals. There were no differ- 
ences between species for liver concentrations of 
silver, mercury or lead. Copper and zinc levels 
were higher in scaups, while selenium was higher 
in scoters. Chromium and nickel occurred in less 
than 50% of the samples, and there was no differ- 
ence between the two species. The geometric mean 
cadmium concentration in scoter kidneys was 
higher than in scaups. Liver concentrations of mer- 
cury and selenium were correlated. The toxicologi- 
cal significance of some elements in these species is 
not known. However, selenium levels in scoters 
were similar to those in livers of dabbling ducks in 
the nearby San Joaquin Valley where reproduction 
was severely impaired. (Author’s abstract) 
W87-04856 


EFFECT OF DROUGHT AND IRRIGATION 
ON THE FATE OF NITROGEN APPLIED TO 
CUT PERMANENT GRASS SWARDS IN LYSI- 
METERS: NITROGEN BALANCE SHEET AND 
THE EFFECT OF SWARD DESTRUCTION 
AND PLOUGHING ON NITROGEN MINER- 
ALIZATION, 

Agricultural "Research Council, Wantage (Eng- 
land). Letcombe Lab. 

C. P. Webster, and R. J. Dowdell. 

Journal of the Science of Food and Agriculture 
JSFAAE, Vol. 37, No. 9, p 845-854, September 
1986. 7 tab, 20 ref. 


Descriptors: *Fertilizers, *Bioaccumulation, *Fate 
of pollutants, *Isotope hong *Drought effects, 
*Irrigation effects, *Grasses, * *Nitro- 
gen cycle, *Mineralization, “aes Fertiliza- 
tion, Clays, Wheat, Leac cm g, Nitrous 
oxide, Denitrification, Rainfall, Swards. 


Four years after 15N labelled fertilizer nitrogen 


ing years, smi, but oalabelied, 
were made. Although oe rainfé 
o—iet poking the experiment had significan 
ected nitrogen —- by plants and nitrate loss 
by drainage, they caused no it effect on 
tracer nitrogen remaining in the soil. Labelled ni- 
trogen, unaccounted for in crop, drainage or soil, 
was presumed to have been denitrified. The ratio 
between estimated denitrified labelled nitrogen and 
annual nitrous oxide loss was about 9:1 for clay 
and silt loam soils. The conversion from grass to 
winter wheat resulted in pe bcd ete in increase in 
net min led nitrogen, but the 
balance between pnd uptake and the quantity 
leached changed. Labelled nitrogen assimilated by 
ee er ee eee 
quantity leached was greater under grass 
swards that were supplied with an average annual 
rainfall distribution. Nitrous oxide emission rates 
following sward destruction were greater than in 
earlier sagan but enhanced loss was of short dura- 
tion. The crop clearly benefited from the succes- 
sion of nitrogen applications made to grass. Wheat 
yield quantities exceeded national averages and 


Sources Of Pollution—Group 5B 


were considerably greater than for ci 
lysimeters which received no nitrogen 
= 7 the experiment. wana; 


IMPLICATIONS OF SEDIMENTOLOGICAL 
AND HYDROLOGICAL PROCESSES ON THE 
DISTRIBUTION OF RADIONUCLIDES: THE 
EXAMPLE OF A SALT MARSH NEAR RA- 
VENGLASS, CUMB 


RIA, 
Institute of Oceanographic Sciences, Taunton 


). 

. Carr, and M. W. v.L. Blackley. 
nese Coastal and Shelf Science ECSSD3, 
Vol. 22, No. 5, p 529-543, May 1986. 5 fig, 43 ref. 


tors: *Path of pollutants, *Fate of pollut- 
preg or tea ‘Hydrology, *Salt marshes, 
*Radioactive wastes, *Irish Sea, mg te 
waves, Interstitial water, Tidal effects, Clays, Ero- 
sion. 


Sedimentological and hydrological studies were 
performed at a salt marsh site on the north bank of 
the River Esk near Raven; which have a bear- 
ing on the fate of the low level radioactive effluent 
from nearby nuclear fuel reprocessing center. A 
range of study techniques was used including elec- 
tromagnetic distance measurement and pore water 
studies. Results indicate that (1) Over a two year 
period, there were no significant net changes in salt 
marsh creek level, although short term fluctuations 
occurred which were attributed to expansion of 
clay particles during winter months. Nearby, there 
were vertical changes due to erosion. (2) Pore 
water pressures indicated a dynamic situation with 
very rapid responses to both tidal fluctuations and 
rainfall. During neap tides there was clear evi- 
dence of water seeping upwards from the underly- 
ing clay/sand interface. Shortlived radionuclides 
were in this zone. (3) Soil polygons, once 
initiated by desiccation, provided preferential 
routes for water and radionuclides to the sub- 
surface sediment. These study results and others 
are discussed in the context of previous studies. It 
is is canaied that the complexity of the estuarine 
environment results in most data being site specific. 
(Author’s abstract) 
W87-04873 


STATISTICAL ANALYSIS OF ESTUARINE 
PROFILES: III. APPLICATION TO NITRATE, 
NITRITE AND AMMONIUM IN THE TAMAR 
ESTUARY, 

Marine Biological Association of the United King- 
dom, Plymouth ). 

S. Knox, M. Whitfield, D. R. Turner, and M. I. 


Liddicoat. 
Estuarine, Coastal and Shelf Science ECSSD3, 
hs 22, No. 5, p 619-636, May 1986. 7 fig, 4 tab, 38 


Descriptors: *Path of pollutants, *Fate of pollut- 
ants, *Water pollution sources, *Water analysis, 
*Statistical analysis, *Estuarine environment, INE 
trates, *Nitrites, *At *Ammonium, Nitrogen fixing bac- 
teria, Oxidation, Nitrification, itrification, 
Sediments, Saline-freshwater interface, Simulation 
analysis. 


Estuarine profiles of nitrate, nitrite and ammonium 
concentration taken over a period of six years were 
anal by a statistical procedure. While nitrate 
profiles indicate conservative mixing, those of ni- 
trite per ammonium exhibit maxima indicative of 
an estuarine input. Calculations using an advective 
analo; — that production of nitrite by oxida- 

tion out the water column would require 
unduly hig populations of nitrifying bacteria. 

imentary production rates required to sustain the 
observed nitrite maxima are compatible with com- 

bined nitrification and denitrification rates ob- 
served elsewhere. The relative ae of the 
nitrite and ammonium maxima and the frequent 
ae ofS ee Oe 
estuary suggest that nitrite production in the sedi- 

ment is p ly augmented by water column ni- 
trification in the region of the freshwater/brackish 
water interface. Simulations on the advective 
analog provide cicumstantial support for this sug- 
gestion. (Author’s abstract) 
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Group 5B—Sources Of Pollution 


W87-04874 


LEAD OXIDE, BACTERIAL DISSOLUTION OF 
Brookhaven National Lab., Upton, NY. Dept. of 


Contamination and 
AECTCY, Vol. 15, No. yp bes wen 
20 ref. Contract 


Descriptors: *Path of pollutants, es metals, 
*Toxic wastes, * digestion, *Lead oxide, 
*Microbial m, *Bacteria, Galena, Organ- 
ic acids, H a concentration, Biomass, 
Polymers, Coal cleaning wastes, Solubility. 


An ae bacterium isolated from coal clean- 
ing waste solubilized a significant amount of lead 
oxide (POO), and to a leser extent PUSOS, but not 
oe and galena. The rate of Pb dissolution 
during logarithmic growth of the bacteria in 40 
milliliters of cuties @ containing 3. —o one 
of PbO was 0.042 micromoles per an} wd 
— Dusotution of PLO by the bacteria was 
luction of organic acids and lowering of the 
of the growth medium. The solubilized metal 
Lael bioa le to the or, as evidenced by 
lead associated with cell biomass as well as immo- 
a ye ap oe 
oO results suggest it under 
microbial dissolution of 
could be significant in the environment. (Au- 
thor’s abstract) 
W87-04875 


STUDIES ON THE ENVIRONMENTAL FATE 
CARBARYL AS A FUNCTION OF PH, 
Ohio State Univ., Columbus. Dept. of Entomolo- 


For aS png bibliographic entry see Field 5C. 


HEALTH IMPACT OF ACIDIC DEPOSITION, 
ome, Health Organization, Copenhagen (Den- 
For primary bibliographic entry see Field 5C. 
W87-04879 


WET DEPOSITION OF POLYCYCLIC ARO- 
MATIC HYDROCARBONS IN THE NETHER- 


LANDS, 
Rijksinstituut voor de Volksgezondheid en Milieu- 
hygiene, Bilthoven (Netherlands). Lab. for Ecolo- 


oe Caan 
an de Meent, P. Van 


Noort, and E. Wonderg: em. 
The Science of the Total Environment iy 
Ms 52, No. 3, p 211-219, July 1986. 2 fig, 2 tab, 6 


i : *Water pollution — *Water 
analysis, “Polycyclic aromatic hydrocarbons, 
“Netherlands, *Deposition, *Acid rain, Aerosols, 

Phenanthrane, Scavenging, Belgium, 
Germany, Solubility. 


Concentrations of 11 polycyclic aromatic hydro- 
carbons (PAH) in rainwater sampled from four 
locations in the Netherlands were quantified. Scav- 
enging ratios were calculated from literature data 
for these PAH in air. Scavenging ratios were de- 
termined for PAH predominantly adsorbed on aer- 
osols and for phenanthrene. Data for the aerosol- 
associated P. were characterized in terms of 
aerosol in-cloud scavenging and compared with 
reported data from Belgium and Germany. The 
scavenging ratios for phenanthrene were compared 
with those predicted on the basis of the Henry’s 
law constant and were found to be less than one 
order of magnitude hi 

of enhanced 


than possibly 
aqueous solubility. (Author’s 


POINT-SOURCE INPUTS OF PETROLEUM 
WASTEWATER INTO THE NIGER DELTA, NI- 


Rivers State Univ. of Science and Technology, 
Port Harcourt (Nigeria). Inst. of Pollution Studies. 
D. D. Ibiebele. 

The Science of the Total Environmen’ t STENDL, 
hy 52, No. 3, p 233-238, July 1986. i fg, 1 tab, 15 


Descriptors: *Oil refineries, *Water lution 

sources, *Water aa. *Oil wastes, *Estuaries, 

ant So pewerny drocarbons, Niger River, Nige- 
Oil industry, Oily water. 


A study was conducted to estimate the quantities 
of petroleum wastewater and hydrocarbon inputs 
from oil exporting terminals and refineries which 
dewater crude petroleum and discharge the 
wastewater into the delta system of the Niger 
River in Nigeria. The concentrations of cil 
solved in the wastewater were also d 
The average quantities of crude oil delivered to 
refineries and terminals between 1980 and 1983 
were used to estimate the quantity of petroleum 
wastewater discharged at each station. Results 
showed that an average of 87.9 million cubic 
meters of oil was produced in Nigeria each year 
between 1980 and 1983 and 86.2% of this was 
exported and locally refined which generated an 
wear th of 12.9 cubic meters of —— each 
The concentration of oil dissolved in the 
onal gnaw phe hehe ny doch an at 
tons of oil). Based on these results, more ecological 
studies on the impact of chronic oil discharge on 
e resources are required. (Author’s abstract) 
W87-04881 


INTERACTION OF CERTAIN HEAVY 
METALS WITH LAKE HUMIC ACIDS, 

Kashmir Univ., Srinagar (India). Centre of Re- 
search for Development. 

R. A. Kango, D. P. Zutshi, K. P. Dubey, and M. 
V. M. Desai. 

International Journal of Environmental Analytical 
Chemistry IEAA9, Vol. 26, No. 1, p 51-59, 1986. 
6 tab, 14 ref. 


Descriptors: *Water chemistry, *Path of pollut- 
ants, *Heavy metals, *Humic acids, *Lakes, *India, 
*Isotope studies, Calcium, Zinc, Iron, Manganese, 
Solubility, Spectrophotometry, Isotopes, Ion ex- 
change. 


Studies were conducted to investigate the interac- 
se roperties of humic acids with certain heavy 
such as Ca, Zn, Fe and Mn by using their 
isotopes. Sediment samples were collected in 
summer from four Indian lakes. Humic material 
was isolated and humic acids were precipitated. 
Interaction of humic acids was studied with calci- 
um, iron, zinc and manganese isotopes. Ca(2+) 
and Zn(2+) were complexed by humic acid in 
non-cationic forms at about 5-10% and 1-10%, 
respectively. Although the percentage of solubi- 
lized Ca and Zn was high, the complexed fractions 
were low. In the Fe(3+) and Mn(3+), the percent 
solubilized was low, but complexation was high 
(66-90%). Calcium and zinc were solubilized more 
because of the ionic nature of of their linkages with 
humic material. Solubilization reactions were in 
agreement with another observation of a two fold 
increase in solubilization by zinc over manganese 
Results suggest that about 66% of the solubilized 
manganese was held up in non-cationic complex 
form. (Michael-PTT) 
W87-04884 


POLYCYCLIC AROMATIC HYDROCARBONS 
IN SURFA\ IMENTS FROM THE ELIZA- 
B RIVER SUB |ARY, 

William and Mary _ Gloucester Point, VA. 
Inst. of Marine Scien 

For wala’ bibliographic entry see Field 5A. 


oo RADIOACTIVITY IN THE IRISH 
J. H. W. Hain. 

Oceanus OCEAAK, Vol. 29, No. 3, p 16-26, Fall 
1986. 7 fig, 8 ref. 


Descriptors: *Water pollution sources, *Waste dis- 
posal, *Water analysis, *Radioactivity, *Irish Sea, 


*Nuclear powerplants, *Radioactive wastes, *Ra- 
dioactive waste disposal, *Sediments, *Path of 
lutants, Nuclear fuel reprocessing, Fish, Sh 
Seaweed, Bioaccumulation, Radioactivity effects. 


The Irish Sea has been characterized as one of the 
most radioactive seas in the world, largely as a 
result of sea discharges from the Sellafield nuclear 
fuel rep: plant. This plant is one of the 
pager largest reprocessing centers and contains 


dest operating commercial nuclear power- 
plant. The plant has experienced recurring radi- 
ation incidents. A thermal oxide reprocessing plant 
scheduled for completion in 1992 may replace the 
aging technolo; ony currently in use at Sellafield, but 
will not solve the continuing problem of the radio- 
active wastes generated by fuel reprocessing. Sea 
discharges from Sellafield contain a suite of radio- 
active components that vary in composition and 
quantity. Soluble radionuclides in the discharges 
have an Irish Sea residence time of about two 
years. Sediments have become the sink for non- 
soluble components of Sellafield discharges. Radi- 
onuclide sediments are viewed as the most 
significant pathway to man. Seaweed, fish and 
shellfish have been identified as critical pathways 
for pom fang and ruthenium-106. The Sellafield 
discharge problem has both regional and global 
implications in determining cumulative effects and 
formulating wd errn disposal of radioac- 
tive wastes. 
W87-04889 


ARCTIC OCEAN POLLUTION, 

Alaska Univ., Fairbanks. Inst. of Marine Science. 
V. Alexander. 

Oceanus OCEAAK, Vol. 29, No. 1, p 31-35, 
Spring 1986. 2 tab, 11 ref. 


Descriptors: *Path of pollutants, *Arctic Ocean, 
*Pollution load, *Water pollution sources, *Arctic, 
Municipal wastes, Oil pollution, Offshore plat- 
forms, ics, Mine wastes. 


Long distance transport of pollutants and increased 
development of local resources has ca an in- 
crease in the levels of pollution of the arctic envi- 
ronment from a variety of sources. Sewage dis- 
charge could cause serious pollution should the 
population grow substantially along the coast, and 
sewage discharge is currently a problem in the 
Baltic Sea. Oil and industrial development in the 
U.S. and Canadian coastal regions will increase 
and affect the coastal marine system. Although no 
serious spills have occurred, oil exploration and 
offshore production constitute potential risks. 
Soviet arctic mining operations a ae result in 
river — of heavy m the Arctic 

lastic material is likely to 


seals. It is evident that industrially produced con- 
taminants are transported over long distances and 
have reached the Arctic Sea area. The Baltic Sea 
has experienced severe pollution problems due, in 
ae Mee to the very low rates of water exchange 
the Baltic and other seas. The question of 
whether arctic marine ecosystems are particularly 
vulnerable to pollution because of climate extremes 
and slow turnover of biomass has yet to be an- 
swered. (Michael-PTT) 
W87-04890 


EFFECTS OF SOIL CONTAMINATION WITH 


VARYING SOIL PH, AND PRIOR WATER- 
LOGGING, 

Commonwealth Scientific and Industrial Research 
—— Glen Osmond (Australia). Div. of 


For primary bibliographic entry see Field 5C. 
W87-04896 


EFFECTS OF SALINITY AND TEMPERATURE 
ON THE IN VITRO METABOLISM OF THE 
ORGANOPHOSPHORUS INSECTICIDE FENI- 
TROTHION BY THE BLUE CRAB, CALLIN- 


SAPID' 
Florida Univ., Gainesville. Dept. of Food Science 





and Human Nutrition. 


J. J. Johnston, and M. D. Corbett. 
Pesticide Biochemistry and Physiology PCBPBS, 
Ms ag 8 No. 2, p 193-201, October 1986. 1 fig, 6 


” 


: *Water pollution | effects, *Salinity, 
*Temperature effects, *Metabolism, *Organophos- 
phorus ager paw *Fenitrothion, *Crabs, *Insecti- 
cides, *Fate of a a if *Toxicity, Pesticide tox- 
icity, Organophosphorus pounds, Crustaceans, 
Enzymes, Animal chutney A Animal metabolism, 
Acclimatization. 


By vitro metabolism of aes by subcel- 

fractions prepared from hepatopancreas 

< blue beet seg besrmperes sapidus, was investigated. 

be rae to fenitrooxon and 

ea westensl 3 in the microsomal fraction 

pte ny ie fenitrothion in the cytosolic frac- 

tion. The rates of formation of 3-methyl-4-nitro- 

canal and desmethyl fenitrothion Leper por in 
subcellular fractions from i 


had been flan ons A mate salinity seawater. 
The rate of formation of the more toxic metabolite 
fenitrooxon was greater in the microsomal fraction 
from crabs which had been acclimated to 

salinity water. All three metabolites were 


EFFECTS OF SIMULATED ACIDIC RAIN ON 
WASH-OFF OF FUNGICIDES AND CONTROL 
OF LATE BLIGHT ON POTATO LEAVES, 

Boyce Thompson Inst. for Plant Research, Ithaca, 


For primary bibliographic entry see Field 5C. 
37-04902. sia 


WATER CONTAMINATION CAUSED BY GAS- 
OLINE PERMEATING A POLYBUTYLENE 


PIPE, 
Tat Water Quality Lab., FL. 
G. Leseman. 


phat of the American Water Works Association 
JAWWAS, Vol. 78, No. 11, p 39-43, November 
1986. 4 fig, 3 tab, 5 ref. 


Descriptors: *Water lution sources, *Water pol- 
bag prevention, * line, *Pipes, *Water qual- 
Water transport, 


management, *Leakage, 
Drinking water, Potable water, Organic com- 
Tallahassee. 


—- received by the ms - 


ted in an investigation tha’ 
found conmiantion of a service line cmseed by 


service connection to an apartment was the 
only incidence of the ——— but levels of 
1,2-dibromoethane in it were found to 
be 5 mes the limit set by the Florida Department 
6 ee service 
was replaced with copper pipe, which solved ~ 
problem. It is recommended tht utilities maintain 
ee Se ee eee ae 
service connections installed, and that a thoro 
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RIOS BESOS Y LLOBREGAT (MEDITER- 
RANEO OCCIDENTAL)), 


Instituto de Investigaciones Pesqueras de Barcelo- 
or 

Investigacion era IPESAV, Vol. 50, No. 2, 
203-21 Tune 1980 6 f 6 fig, 1 tab, 13 ref. , 


Descriptors: *Sediments, *Path of pollutants, *Dis- 
tributica, *Heavy metals, *Estuaries, *Barcelona, 
*Pollutant identification, “Chemical analysis, 
*Water analysis, Rivers. 


Sediments from the mouth of the Besos and Llo- 
bregat rivers near Barcelona, Spain were analyzed 
for heavy metal distribution. At Besos, 

from 16.4 to 0.16 mi 


microgram/gram, with lower levels at the mouth 
of the river and the higher levels further out. Pb 
and Cr show ote a similar distribution; Pb levels 
— Pedey ry oy ‘gram, and Cr 
eve! ae hen to microgram/gram. 
Cu levels ranged from 19.2 to 166.7 


with the highest levels around the of 
Barclom Cd levels were correlated ‘wih the 


ca harbor and the Zona Franca collecting 
a (oria-PTT) 
W387-04 14 


bye ng ag = ACTIVITY 


Investigacion “aath wera IPESAV, Vol. 50, No. 2, Pp 


Descriptors: *Water 


lution effects, *Path of pol- 
lutants, *Water c Ammonification, 
“Bays, *Cadiz, *Marine sediments, *Seasonal ar 
ation, *Sea water, *Sediments, Hydrology, Distri- 
bution, Nitrates, Nitrites, Acidity, —— Dis- 
solved oxygen, Ammonia, Clays, Soil types. 


pa spe shag lg aad ee ye ne nage 
sampling stations from the Bay of Cadiz (SW 
Spain) and its channels was determined in different 
seasons, along with temperature, pH, salinity, dis- 
solved oxygen, ammonia, nitrates, and nitrites. No 
significant differences in ammonification activity 
were found between seasons. A positive correla- 
tion was found between organic nitrogen “Nighen am- 
monification in autumn and spi =, 
rate of ammonification was fo! in pty oo sedi- 
ments. (Doria- 
W87-04915 


ICAL AND PHYSICAL ENRICHMENTS 


Agricul 
R. A. Young, A. E. Olness, C. K. caoiene and 
W. C. Moldenhauer. 

Transactions of the ASAE TAAEAJ, Vol. 29, No. 
ee January-February 1986. 6 fig, 2 tab, 


posers so *Path of pollutants, *Soil erosion, 
*Enric it, *Sediments, *Enriched —, 
*Cropland, *Soil loss, *Nutrients, *Erosion, Chem: 
Physical properties, Particie size, 
“g °° 7 gw Hydrology 
types, Soil texture, W 


nited States is losing soil from its tur- 

t excessive rates, avi — 10.75 

il per hectare per year by water erosion 

t/ha-yr by wind erosion from cultivated 
——— Soil loss tolerances are exceeded on 
Pp > of cropland in the country. 
t nutrients resulting from the 
oF gpee sntpesenarhey yecrtonl 


ma process i 
soil productivity. The erosion process is recog- 
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nized as being selective in both physical and chem- 
ical Smaller size particles, particularly 
clay silt, adsorb and transport large quantities 
of nutrients due to their relatively greater specific 
surface areas. Selectivity of the erosion process is 
more pronounced for the more numerous but less 
severe hydrologic events since these events result 
ina amount of smaller particles 
transported — a Ab wt Thus, pa came 
— are to vary inv: ly 
ree trations. Soil and 

piri. icp Resnthendusebalieaamenancuner 
ally similar soils at three widely separated locations 
in "the upper, mid and feues Mississippi River 
watershed were examined. Ph characteristics 


Warns. 


MANAGING FEEDLOT RUNOFF WITH A SET- 
= BASIN PLUS TILED INFILTRATION 
Science and Education Administration, Coshocton, 


For primary bibliographic entry see Field 5G. 
W87-04937 _— 1s 


GROUP INVARIANCE AND FIELD-SCALE 
SOLUTE TRANSPORT, 

California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

G. Sposito, and W. A. Jury. WRERAQ, V 


Water Resources Research WRERA(' 
No. 13, p 1743-1748, December 1986. 2 tab, eat 
NSF Grant ECE 85-13726. 


Descriptors: *Path of Pollutants, *Solute — 
*Mathematical '‘Convec- 
tion, Probability pone Vadose zone, Vadose 
water, Boundary conditions. 
The conventional measurement and statistical 
characterization of solute dispersion coefficients 
and convection velocities in a field-scale vadose 
sont ae Cee ee nes Se Se ae 
tion-dispersion a solute transport 
locally The The im cations of this hypothesis are 
investigated ma‘ ae through a study of the 
space and time coordinate transformations which 
cane the one-dimensional convection-dispersion 
equation (CDE) invariant in form. It is shown that 
there are just six nontrivial space-time transforma- 
poonerng field eae leaching experiment reported 
Z le leac’ experiment 
y Biggar and Nielsen is used to make a typical 
application of these results. When the boundary 
condition in the Biggar-Nielsen experiment is im- 
posed, the number of possible space-time transfor- 
mations of the CDE reduces to two, one of which 
is a transformation related closely to scale 
transformations of the solute rt coefficients. 
These results and the t sets of trans- 
port coefficients dennis vey to widely separat- 
ed regions in a vadose zone are statistically inde- 
pendent are sufficient to a 
fe nip distribution of the t 


gy developed in this study can be ap- 
plied to any ® field-scale solute ph 
non for which the partial differenti 
erning solute movement locally is 
‘Author’s abstract) 
'87-04940 


DIRECT DISTRIBUTION MODEL FOR RE- 
GIONAL AQUATIC ACIDIFICATION, 
Mellon Univ., Pittsburgh, PA. Dept. of 


Civil 

M. J. Saini) # . C. Sutton. 

Water Resources Research WRERAQ, Vol. 22, 
pony p 1749-1758, December 1986. 15 fig, 1 tab, 
40 


Descrii : *Mathematical models, *Acid rain, 


tion, *Acid deposition, *Water pollution 
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Group 5B—Sources Of Pollution 


effects, iy — ~ 3 *Lakes, *Fish, New York, 
Alkalinity, Prediction, Hydrogen ion concentra- 
tion. 


Regen Cee 
as ae. Important factors include the 
hydrology and geochemistry of mae pe 


as weathering, ion pers 
ieoaption, plans epen, and checsicel and logi- 
cal reactions in the receiving lake or stream. 
Damage to fisheries likewise involves complex 
mechanisms, including the impairment of — 
duction, damage to young fish and resulti 
tions in recruitment, direct kills during p! ace 
sion/metals-elevation events, and a ee 
the food chain. Dynamic, mechanistic 
sipcian pie caseien Speen of aad 
of detail and 


— pH distribution is derived using an explicit 
palin lationship. The pred i pH distri- 
tion is combined with a presence-absence 

i ip to predict the fraction of lakes in a 
region able to support fish. The model is illustrated 
with a set of 1014 lakes in the Adirondack Park 
region of New York State. Significant needs for 
future research for regional aggregation of aquatic 
acidification models are identified. (Alexander- 


PTT) 
W87-04941 


SOLUTE TRANSPORT PARALLEL TO AN 
INTERFACE SEPARATING TWO DIFFERENT 


hool Delft (Netherlands). On- 
iskunde en Informatica. 
C. J. van Duijn, and S. E. A. T. M. van der Zee. 
Water Resources Research WRERAQ, Vol. 22, 
> p 1779-1789, December 1986. 10 fig, 1 tab, 
28 ref. 


Descriptors: *Solute rt, *Groundwater 
movement, *Path of pollutants, *Interfaces, 
*Porous media, *Flow domain, Adsorption, Per- 

conditions, Breakthrough 
curves, Numerical analysis, Dispersion, Solutes, 
Transport. 


The transport of solute in groundwater is the result 
of convection, diffusion, and 
such as adsorption. The mathemati 
formulation of miscible displacement in | pemrsg 
media is given by the n equa: 
. Often a major factor that limits the predictive 





media. problem 
Sumber of studies dealing with the effect of hetero- 
Soe ofthe flow domain of importance the effect 
the flow domain is of importance, the effect 
has been studied on several scales. 
The tampor of —_ is —, for a flow 
consisting of two re; are t- 
ed by a sharp interface To demain a 
water flow. The two regions have different flow 
velocities, linear adsorption coefficients, and poro- 
sities. An roximate analytical solution is given 
for the of solute in the most permeable 
Sauna aaa oh alas ee ae 
permeable region. To take into account the bound- 
ary conditions at the interface, an ximate 
expression is derived for the concentration at the 
interface. In the derivations the longitudinal dis- 


For comparison to numerical results, an expression 
for the concentration averaged over the pay sed in 
the permeable region, at given distance and time, is 
sod. The agreement of numerically obtained 
curves and interface concentrations 

with the analytical results is shown. Because of the 
ical approach, difeences occur at nal break 
1 approach, differences occur at initial break. 

it between numerical and 
lyti its is good after initial condidhoonsh 


provided the assumption of two infinitely thick 
regions is valid. Lower bound constraints for the 
thickness of the two regions are given. The as- 
sumption made often of infinite transversal 

sion leads to it differences com; to 
numerical results in he case of a large retardation 
factor R sub 2 in the region with the smallest 
— velocity. (Al ler-PTT) 


MODEL TO EVALUATE THE TRANSIENT 
HYDRAULIC RESPONSE OF THREE-DIMEN- 
SIONAL SPARSELY FRACTURED ROCK 


MASSES, 

Pi te ed State Univ., University Park. Dept. 
of Mineral Engineering. 

D. Elsworth. 

Water Resources h WRERAQ, Vol. 22, 
No. 13, p 1809-1819, December 1986. 11 fig, 24 ref. 
DOI Grant 91154142. 


Descriptors: *Groundwater movement, *Finite 
element analysis, *Mathematical models, *Rock 
properties, *Path of pollutants, *Geologic frac- 

tures, *Transient flow, Mathematical equations, 
Calibrations, Rock masses, Fissures. 


The utilization of sparsely fractured rock masses as 
a potential host for highly toxic wastes has high- 
lighted the inability of current characterization 
methods to describe adequately the hydraulic re- 
sponse. To date, groundwater hydrogeologists 
have been concerned primarily with aquifers of 
high yield where existing continuum and dual po- 
rosity models are found to perform adequately. > 
sparsely fractured formations, however, these 
models are markedly deficient, and alternative 
treatment of the problem is required. Use of dis- 
continuum models incorporating discrete fractures 
is plagued with problems related to both the validi- 
ty and quality of input data and the computational 
effort required to evaluate responses for even rela- 
tively modest realizations of fracture density. A 
numerical model is presented for the analysis of 
transient fluid flow in large systems of rigid fissure 
discs. A boundary element procedure is invoked to 
minimize the number of equations required to 
define the system. Condensation of the system of 
equations at an elemental or individual disc level is 
used to cast the solution into finite element format. 
The resulting global matrices are well conditioned, 
sparsely populated, and apparently symmetric. The 
formulation iormed well in validation studies 
for both single unconnected and multiply connect- 
ed fissures. The procedure is ideally suited to the 
analysis of large, formerly intractable, fissure net- 
works where the system degrees of freedom may 
be reduced to and retained at a minimum. (Alexan- 


der-PTT) 
W87-04945 


GROUNDWATER CONTAMINATION FROM 
AN INACTIVE URANIUM MILL TAILINGS 
PILE: 2, APPLICATION OF A DYNAMIC 
MIXING MODEL, 

California Univ., Berkeley. Lawrence Berkeley 


Lab. 

T. N. Narasimhan, A. F. White, and T. Tokunaga. 
Water Resources Research WRERAQ, Vol. 22, 
No. 13, p 1820-1834, December 1986. 20 fig, 3 tab, 
24 ref. DOE Contract DE-AC03-76SF00098. 


: *Groundwater pollution, *Mining 
wastes, *Mathematical models, *Dynamic mixing, 
*DYNAMIKX, *Uranium mills, *Path of pollutants, 
*Water pollution sources, * water, 
Aquifers, Infiltration, Flow, Groundwater, Cali- 
brations. 


At Riverton, Wyoming, low pH process waters 
from an abandoned uranium mill tailings _ have 
been infiltrating into and contaminating the 

low water table aquifer. The contamination proc- 
ess has been governed by transient infiltration 
rates, saturated-unsaturated flow, as well as tran- 
sient chemical reactions between the many chemi- 
cal species present in the mixing waters and the 
sediments. In the first part of this two-part series 
field data as well as an interpretation based on a 
static mixing model were presented. As an u pees 
bound, it was estimated that 1.7% of the 


water had mixed with the native groundwater. In 
the present work the results of numerical investiga- 
tion of the dynamic mixing process are presented. 
The model, DYNAMIX (DYNAmic Pomme 
om les a chemical speciation 
i, with s modified form of the transport 
pc TRUMP, specifically designed to 
handle the simultaneous migration of several chem- 
ical constituents. The overall problem of simulat- 
ing the evolution and migration of the contaminant 
plume was divided into three sub problems that 
were solved in sequential es. These were the 
infiltration problem, the reactive mixing problem, 
> the plume-migration problem. The results of 
the application agree reasonably with the detailed 
field data. The methodology ——— in the 
se ey study demonstrates the feasibility of ana- 
lyzing the evolution of natural hydrogeochemical 
systems through a coupled analysis of transient 
fluid flow as well as chemical reactions. It seems 
worthwhile to devote further effort toward im- 
proving the physicochemical capabilities of the 
model as well as to enhance its computational 
efficiency. (Author’s abstract) 
W87-04946 


SIMULATION OF CONTAMINANT PLUMES 
WITH LARGE DISPERSIVE CON‘RAST: 
EVALUATION OF Ee NATING DIREC- 
TION GALERKIN Mi 

Megs Univ. (Guia) Bot of Earth Sciences. 

E. O. Frind, and D. Germain. 

Water Resources Research WRERAQ, Vol. 22, 
No. A 1857-1873, December 1986. 15 Pony 2 tab, 
26 ref. NSERC (Canada) Grant A8368. 


Descriptors: *Groundwater movement, *Contami- 
nant plumes, *Dispersion, *Mathematical models, 
*Galerkin models, *Simulation, *Path of pollut- 
ants, Plumes, Groundwater, Comparison studies. 


The understanding of contaminant migration in 
groundwater has taken a major step forward with 
the publication of a number of highly detailed field 
studies. Most of the plumes studied originate at 
surface sources and migrate along shallow surficial 
aquifers. They are generally of a thin elongated 
shape, sharply defined above and below, spreading 
very little in the vertical direction. Even in the 
horizontal, transverse spreading appears to be 
small and of a nature that could be explained by a 
divergent flow field. The evolution of narrow, 
sharply defined contaminant plumes, correspond- 
ing in shape to those often ed in the field, 
was examined. The transverse dispersion mecha- 
nism consistent with such can be as low as 
of the order of molecular diffusion; di ivity 
contrasts of as much as 4 orders of tude are 
possible. Even at the lowest physically realistic 
values of transverse a parameters, = 
verse mass spreading is le of 
ng advance of plume front. “~ 
principal direction and alternating direction Galer- 
Gs aatee together are capable of handling all 
cases of dispersive contrast including those with 
dispersivity ratio of infinity. The models were for- 
mulated in curvilinear coordinates with certain 
restrictions on the element deformation. A three- 
way comparison between principal direction, alter- 
nating direction Galerkin, and conventional finite 
element models was performed with respect to 
accuracy and efficiency. The effects of longitudi- 
nal and transverse numerical dispersion occurring 
in the various models were examined and related 
to the discretization. (Alexander-PTT) 
W87-04949 


VELOCITY-DEPENDENT HYDRODYNAMIC 
DISPERSION DURING UNSTEADY, UNSATU- 
RATED SOIL WATER FLOW: EXPERIMENTS, 
Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Soils. 
W. J. Bond. 

Water Resources Research WRERAQ, Vol. 22, 
a 1. p 1881-1889, December 1986. 5 fig, 2 tab, 

ref. 


Descriptors: *Soil water movement, *Hydrody- 
i *Unsaturated flow, ‘*Solute 

pollutants, *Mathematical 

models, *Soil water, Flow, Solutes, Sand, Absorp- 





i. Pore water, Breakthrough, Dispersion, Ve- 
locity. 


An understanding of the way that solutes are trans- 
ported in soils is essential to the development of 
sound strategies for managing solutes in the envi- 
ronment, both the desirable ones such as fertilizers 
as well as the undesirable ones that lead to saliniza- 
tion of soil or pollution of groundwater. The effect 
of the velocity dependence of the hydrodynamic 
coefficient on solute movement and dis- 
tcibution during unsteady flow of water in unsatu- 
rated soils is described mathematically and ex 
mentally. Approximate analytical solutions o! the 
solute transport equation are presented for veloci- 
ty-dependent dispersion during constant potential 
and constant flux thecheentel a absorption, subject to 
a step change in solute concentration and a pulse 
input of solute, respectively. Discussion is ed 
to the case where there is no chemical interaction 
between the solute and the soil and no soil water 
that is inaccessible to the solute. Experiments were 
designed to demonstrate hinges Gay apes dis- 
persion and were carried out wi e sand for 
the conditions outlined above. The effect of the 
velocity dependence of the dispersion coefficient 
was to cause the spread in the concentration pro- 
file to be greater that would have been expected if 
there was no velocity dependence. This effect is 
large at small times and decreases with increasing 
time for constant potential absorption. During con- 
stant flux absorption the magnitude of the effect 
depends largely on the magnitude of the input flux, 
increasing as the flux increases, but it also increases 
slightly with increasing time. The relationship be- 
tween the dispersion coefficient and pore water 
velocity was measured for this fine sand by means 
of steady, saturated breakthrough experiments. 
This independently measured relationship was then 
used in the approximate analytical solutions to 
predict the observed concentration profiles from 
the unsteady experiments. Very good agreement 
was found. (Alexander-PTT) 
'W87-04951 


PARTICLE TRANSPORT THROUGH POROUS 
MEDIA, 
California Univ., Berkeley. Dept. of Civil Engi- 


M. a J. R. Hunt, and N. Sitar. 
Water Resources Research WRERAQ, Vol. 22, 
No. 13, p 1901-1921, December 1986. 5 fig, 1 tab, 
176 ref. Water Resources Center Project UCAL- 
WRC-W-662. 


Descriptors: *Solute transport, *Suspended load, 
*Particle transport, *Porous media, *Path of “= 
lutants, *Mathematical models, *Model 
*Groundwater movement, *Permeability, Field 
Bacteria, Pores, Adsorption, Ra- 


tests, Viruses, 
canna, Filtration. 


The fate of many pollutants in the aquatic environ- 
ment is determined by the fate of the iculate 
matter with which they are associated. trans- 
port and bioavailability of hydrophobic organics 
and toxic metals, for example, depends on the 
degree of partitioning of these compounds between 
solution and solid phases. The solid phase consists 
of both stationary and mobile, or suspended, states. 
Transport of suspended particulate matter is 
widely recognized to occur in subsurface environ- 
ments. Field data indicate that viruses, bacteria, 
and clay minerals can migrate considerable dis- 
tances and that small particles and macromolecules 
are implicated in the Lege of organic contami- 
nants and radionuclides. Media permeability can be 
significantly altered by changes in aqueous chemis- 
try through particle release and capture. Quantita- 
tive models for — — transport are 
available within th e water filtration literature that 
account for the mechanisms of particle-media colli- 
sions and the conditions for attachment. Predic- 
tions from the filtration models are used to analyze 
particle migration through porous media at typical 
ager ge flow velocities. As particles accumu- 
te within media pores, available models become 
less predictive because of the coupling between 
particle retention and permeability reduction. An 
examination of filtration data reveals that retention 
of a relatively small solid volume within media 
pores can reduce media permeability by orders of 
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magnitude. The fact that contaminants adsorbed to 
particles are mobile has important implications in 
understanding and predicting contaminant trans- 
port. The design of laboratory experiments and the 
collections of field samples often neglect contami- 
nants transported by suspended colloids and parti- 
cles. (Alexander-PTT) 

W87-04953 


PREDICTING MASS TRANSPORT IN DIS- 
CRETE FRACTURE NETWORKS WITH THE 
AID OF GEOMETRICAL FIELD DATA, 

Royal Inst. of Tech., Stockholm (Sweden). Dept. 
of Hydraulics Engineering. 

J. Andersson, an: > a 

Water Resources R th WRERAQ, Vol. 22, 
= 13, p 1941-1950, ‘Decuuher 1986. 7 fi , 8 tab, 9 


Descriptors: *Groundwater movement, *Mass 
rt, *Fracture networks, *Network geome- 
try, *Mathematical studies, *Path of pollutants, 
Stochastic —— Monte Carlo methods, *Perme- 
ability coefficient, Rock masses, Conductivity. 


Mass transport in crystalline fractured rock is basi- 
cally controlled by the metry of the fracture 
network and the properties of the individual frac- 
tures. Field investigations have demonstrated the 
need for fracture network modeling. The impor- 
tance of knowing the details of the fracture net- 
work geometry when predicting mass transport in 
discrete fractured media was investigated. It was 
assumed that some information of the fractured 
medium is known, such as the location and direc- 
tion of fractures that intersect drill cores in the 
investigated region and the overall conductivity of 
the fracture network in this region. Individual frac- 
ture properties were assumed to be unknown, apart 
from the assumption that they follow specified 
stochastic distributions. A two-dimensional test 
problem was analyzed with the Monte Carlo tech- 
nique. Reality is represented by a hypothetical 
fracture network. On this real network, cores are 
drilled and the thereby intersected fractures re- 
corded. On the basis of the data obtained, realiza- 
tions of fracture networks that might represent 
reality were generated. The data from the real 
network will limit the variability of the possible 
realizations of fracture networks. A problem of 
mass transport was solved on the real network and 
on each of the generated ones, using a particle 
tracing technique. By comparing the real transport 
time with the estimated transport time obtained 
from the Monte Carlo runs, the advantage of in- 
creasing the measurements (for example, drilling 
more holes) was analyzed. It was found that intro- 
ducing more cores decreased the estimated uncer- 
tainty but that the fracture | the fracture 
line density, and the spatial co tion of the 

ture along the fracture influenced the value of the 
geometrical information. The estimated uncertain- 
ty is less in networks with ee combined 
with a high line density and little spatial correla- 
tion of the a . If the fracture es are 
adjusted so that all conditional networks have the 
same hydraulic conductivity, the estimated uncer- 
tainty in transport times is reduced substantially. 
(Alexander- 

W87-04956 


SECOND-ORDER APPROACH FOR THE 
MODELING OF DISPERSIVE TRANSPORT IN 
POROUS MEDIA: 3. APPLICATION TO TWO 
POROUS MEDIA PROBLEMS, 

Massachusetts Inst. of Tech., Cambridge. Dept. of 
Civil Engineering. 

A. F. B. Tompson, and W. G. Gray. 

Water Resources Research WRERAQ, V. ol. 22, 
No. 13, p 1959-1971, December 1986. 16 fig, 5 tab, 
20 ref. DOE Contract DE-AC02-83ER 60170. 

pte ae *Groundwater movement, *Mathe- 
nai *Dispersive transport, *Porous 
=a *Solute transport, *Path of pollutants, 
*Groundwater anes *Aquifers, Convection, 
Peclet number, Calibrations, Pore diame- 
ter, Solutes, Transport. 


The second-order dispersion model developed by 
Tompson and Gray is applied to two porous media 
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problems: one-dimensional solute transport in a 
packed column and two-dimensional transport in a 
relatively uniform groundwater aquifer. The im- 
portance of the convective source q in the model is 
recognized, and estimates for its constitutive coef- 
ficients Beta sub 1 and Beta sub 2 are found 
— a series of numerical experiments. For the 
slow-flow problems considered, the diffusive 
source s seems best represented through a one-term 
source (K sub o F) relationship only, instead of a 
— three-term Paper esa found earlier. 
ise of K sub o in the column test as predicted 
from the pipe tests of Tom i and Gray works 
well if the characteristic for the Peclet 
number is chosen to be a a pore diameter. 
This procedure did not work well in the aquifer 
test because of the inconsistency of applying a 
parameter found in a one-dimensional experiment 
to a two-dimensional problem Both the second- 
order model and the traditional first-order (Fick- 
ian) approximation were satisfactory in the tracer 
tests considered, but the second-order model has a 
much sounder _—— basis. The second-order 
model verified the results of the first-order model. 
(Author’s abstract) 
W87-04958 


TRANSPORT OF DISSOLVED HYDROCAR- 
BONS INFLUENCED BY OXYGEN-LIMITED 
——— 1, THEORETICAL DE- 


IPMENT, 
North Carolina State Univ. at Raleigh. 
R. C. Borden, and P. B. Bedient. 
Water Resources Research WRERAQ, Vol. 22, 
No. 13, p 1973-1982, December 1986. 6 fig, 2 tab, 
37 ref. EPA Assistance agreement CR-812808. 


Boat *Groundwater pollution, *Solute 

rt, *Path of pollutants, *Fate of pollutants, 
“Hye ms, *Biodegradation, *Contaminant 
plumes, *Mathematical equations, *Simulation, 
‘Microorganisms, Advection, Adsorption, Degra- 
dation, Oxygen, Kinetics, Plumes, Solutes, Trans- 
port. 


Many hydrocarbons and related organic contami- 
nants are rapidly degradable in the presence of 
oxygen. Unfortunately, exchange of oxygen with 
subsurface contaminant plumes is often slow. 
Equations were developed for simulating the si- 
multaneous growth, decay, and transport of micro- 
organisms, as well as the transport and removal of 
hydrocarbon and oxygen. These equations were 
solved by conventional numerical techniques to 
study the impact of microbial kinetics, horizontal 
mixing, adsorption, and vertical exchange with the 
unsaturated zone on biodegradation. In the region 
near the hydrocarbon source, any available oxygen 
will be rapidly consumed. In the body of the 
hydrocarbon plume, oxygen transport will be rate 
limiting and the consumption of oxygen and hy- 
drocarbon can be approximated as an instantaneous 
reaction. The major sources of oxygen to the 
lume appear to be transverse mixing, advective 
ones when adsorption is significant and vertical 
exchange with the unsaturated zone. In a compan- 
ion paper hydrocarbon transport was simulated at 
a hazardous waste site where oxygen-limited bio- 
de; tion is known to occur. (See also W87- 
)) (Author’s abstract) 
W87-04959 


TRANSPORT OF DISSOLVED HYDROCAR- 
BONS INFLUENCED BY OXYGEN-LIMITED 
BIODEGRADATION: 2, FIELD APPLICATION, 
North Carolina State Univ. at Raleigh. 

R. C. Borden, P. B. Bedient, M. D. Lee, C. H. 
Ward, and J. T. Wilson. 

Water Resources Research WRERAQ, Vol. 22, 
No. 13, p 1983-1990, December 1986. 6 fig, 7 tab, 
12 ref. EPA Assistance agreement CR-812808. 


Descriptors: *Solute transport, *Mathematical 
aeiin *Model studies, *Biodegradation, *Path of 
pollutants, *Fate of pollutants, ‘ Simulation, *Field 
tests, *Calibrations, *Hydrocarbons, *Groundwat- 
er pollution, Oxygen, Plumes, Mixing, Aquifers, 
Solutes, Transport. 


An existing solute transport model was modified to 
allow simulation of soluble hydrocarbon transport 
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TENT 
ILUTE TRANSPORT IN A SAND AQUIFER: 
MOVEMENT. AND OVERVIEW OF PLUME 


)VEMENT, 
Stanford Univ., CA. Dept. of Civil 
ax Mackay, D. L. Freyberg, P. V. 


WRERAQ, 


and 
Vol. 22, 


Water Resources Research 

No. ryt dye me December 1986. 3 ‘fig, 6 tab, 
65 ref. EPA Assistance agreement CR-808851. 

Mose ea 
= plien 


Descriptors: *Solute 
movement, *Contaminant oo 
*Path of jutants, 


were achieved by the pulse injection of 12 cu m of 
@ ealienn Giietan euisiaies fuewe Guees of 
pag ect cng ed se thy ee Ae 
ive 


ee was installed 

the solutes. Over 19,900 samples were collected 

Seo a tracers followed a linear 
eer ee 

velocity, both of w! compare well with expec- 

tations based on water table contours and estimates 


of hydraulic head —, porosity, and hydraulic 
conductivity. The vertical it over the 


(See also W87-04964 through W817. WE7496N ( r+ 
W87-04963 


NATURAL GRADIENT EXPERIMENT 
SOLUTE TRANSPORT IN A b\ - AQUIFER: 
2. SPATIAL MOMENTS AND THE AD’ 

TION AND DISPERSION OF NONREACTIVE 


(CERS, 
Stanford U: CA. f Civil 
DLP niv., Dept. o' Engineering. 
1. 22, 


‘ater Resources Research 
Not 13, » 20312046, December 1986. Bag 3 ww 
25 ref. EPA Assistance agreement CR-808851; 
NSF Grant ECE 84-51565. 


Descriptors: *Solute transport, *Groundwater 
movement, *Sand ——., *Path of pollutants, 
*Groundwater ” lution, *Tracers, *Contaminant 
Ga Pomataiy codiienes - 


The three-dimensional movement of a tracer plume 

con bromide and chloride was inv: 
cat Gdbemiaman geben ol gra- 
angwater scbete trans, 


point observations using pe moe 
fives tailored to che deaisy of the sampll 
pian ling wpeality. Axel a 
samp vi ity ysis O 
first-order moment estimates indicated that the ex- 
perimental tracer an traveled along identical 
trajectories. The horizontal trajectory is linear and 
aligned with the hydraulic gradient. The vertical 
trajectory is curvilinear, concave upward. The 
total vertical displacement was small so that the 
vertical component of the mean solute velocity 
— a ible. The estimated mean solute ve- 
aphex ‘both tracers 0.091 m/day) 
and ao spatially and uniform for the 
ade Sana 647 days, the 
plume apparently encountered a relatively large- 
scale heterogeneity in the velocity field, leading to 
a distinct vertical lay and slo’ the rate of 
advance of the plume. horizontal 
components of the covariance tensor evolved over 
time in a manner consistent with the qualitative 
shape changes observed from plots of the concen- 
tration data. Plots of the components of the covar- 
ieee Coates 06 Sees eo ee 


sults of 

wariance dat for the fit 647 days of tenpor. 

The calibrated values of the parameters of the 

hydraulic conductivity distribution closely match 
tly measured values from the site. The 


This behavior is a attributable to the ob- 
served large-scale heterogeneity in the veloci 
field. Fangs wy also W87-04 3, W87-04965 thro 
W87-04967) (Alexander-PTT) 

W87-04964 


NATURAL GRADIENT EXPERIMENT ON 
SOLUTE TRANSPORT IN A SAND AQUIFER: 
3. RETARDATION ESTIMATES AND MASS 
BALANCES FOR ORGANIC rr a 
Stanford Univ., CA. Dept. 

P.V.R Roberts, M. N. Golte, and D. YM. Mackay. 
Water Resources Research WRERAQ, Vol. 22, 
No. 13, Th ag yw December 1986. 9 fig, 8 tab, 
35 ref. EPA Assistance agreement CR-808851. 


Descriptors: *Solute transport, *Groundwater 

movement, *Sand aquifers, *Path of pollutants, 

Be nar stg pollution, *Organic ~~ 
, Transformation, Retardation, So: 

x sony ransport, Mass balance, Aquifers, 

genated hydrocarbons, Quantitative analaysis. 


the Behavior of erganie contaminants under nat ins 
vior of organic contaminants under 
pn and for demonstrati 


site was in close proximity to the scene of a previ- 
ous solute transport investigation at Borden that 
focused on chloride as a tracer. The long-term 
behavior of five organic solutes during transport 
over a period of 2 years in groundwater under 
natural gradient conditions was c 
etal mas by means of moment estimates. 
‘otal mass was conserved for two of the or, 
pounds, carbon tetrachloride and tetrachlor- 
por msg while the total mass declined for three 
other cee. bromoform, 1,2-dichloroben- 
zene, and hexachloroethane. The declines in mass 
for the latter three compounds are interpreted as 
evidence of transformation of the compounds. Re- 
tardation factors for the organic solutes, relative to 
chloride, ed from 1.5 to 9.0, 
greater for more strongly hydrop! 
= The retardation i 
apparen' - 
ly for all compounds over the duration of the 
experiment, by as much as 150%. Results from 
temporal and spatial sampling were in good agree- 
saant whan campnetd at the tame onele of Gass tind 


distance. (See also W87-04963, W87-04964, W87- 
ara — (Alexander- PTT) 


NATURAL bo oy yy ye ON 
SOLUTE TRANSPORT SAND AQUIFER: 
4. SORPTION df ‘ORGANIC SOLUTES AND 
Stanford Ui ch. NDepe of Civil Engineering. 
niv., 
P. Curtis, P. V. Roberts, and M. Reinhard. 
Research WRERAQ, Vol. 22, 
2059-2067, December 1986. 4 6 tab, 
A Assistance agreement CR-808851. 


Descriptors: Ne = cn *Sand ae 
*Groundwater move- 


Water 
No. 13, 
41 ref. E 


and 
the Borden, Ontario, field site could be explained 
Sed ‘The ths Sekmelioel nage 
ive or, solutes, 
which have octanol-water cutiian coefficients 
ag oer ag at Baryglme Xn te 


the field experiment. 
W87-04965, W87-04967) (Alexander-PTT) 
W87-04966 


NATURAL GRADIENT EXPERIMENT ON 
SOLUTE TRANSPORT IN A SAND AQUIFER: 
SPATIAL VARIABILITY OF HYDRAULIC 
CONDUCTIVITY AND ITS ROLE IN THE DIS- 
PERSION PROCESS, 

Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
E. A. Sudicky. 

Water Resources Research WRERAQ, Vol. 22, 
No. 13, p 2069-2082, December Leno’ i —— 
EPA Assistance agreement CR-808 


Descriptors: *Groundwater movement, *Solute 
transport, *Sand aquifers, *Path of pollutants, 
*Permeability ient, *Dispersion, *Spatial 
variability, *Tracers, “Model studies, 

Prediction, Transport, Solutes, Aquifers, 

water — 


exponent : n 
equal to 0.29, an isotropic 

See babe Sand te GO Oe eee A 
tion equal to m is representative. 
value for the longitudinal macrodispersivity calcu- 
lated from these statistical parameters using three- 
dimensional ic transport developed 
ae Gua me ae eee 
penne Be : the jon ee 
theory y Dagan yields & io os 
dispersivity equal to 0.45 m. Use of the 





statistical parameters descrii th ariabil- 
yin Dugas traneat equation clo predicted 


the observed longitudinal and horizontal transverse 


spread of the tracer with time. Weak vertical and 
Sy ebenie dogubion we satin bam @0 
by eg ey ay eee 

analysis. Because 


fective transport parameters in bo 
structured aquifers. (See also W87-04963 rer 
W87-04966) (Author’s abstract) 

W87-04967 


NATURAL AND ANTHROPOGENIC CAUSES 
OF LAKE ACIDIFICATION IN NOVA SCOTIA, 
Minnesota Univ., —— Dept. of Ecology 
and Behavioral Biolo ., 

E. Gorham, J. K. U ood, F. B. Martin, and J. 
G. Ogden. 

Nature NATUAS, Vol. 324, No. 6096, p 451-453, 
December 4, 1986. 3 fig, 33 ref. 


: *Lakes, *Water pollution sources, 

is, *Acid rain, akan water, 

‘Anthropogenic acid deposition, 

Soil acidification, Acid soils, Nova Scotia, Organic 

acids, Acid deposition, Ion exchange, Hydrogen 
ion concentration, Air pollution. 


Controversy has arisen over the recent acidifica- 
acd dupeshiom aun the suasaphan, and Gy eaabe 
ition atmosp! 
to natural processes of soil acidification poe Somme 
by the regrowth of forests after cutting and burn- 
ing. It was shown, by analyzing the p Sear do of 
Nova Scotian lakes and ponds on base-poor ter- 
rains, that both anthropogenic and natural acidifi- 
cation can be important. The correlations and re- 
gressions were calc between hydrogen ion 
concentrations and each of four predictors: dis- 
solved organic carbon (a — for complex 
colored organic acids, often of high molecular 
weight), non-marine sulfate (a surrogate for acid 
deposition), non-marine calcium ions (the major 
basic cation from soil weathering and ion ex- 
change), and the sum of the other non-marine base 
cations (sodium, magnesium and potassium). The 
results indicate that acidity in these waters is af- 
fected both by — acids from peatland catch- 
ments and by acidic deposition from long-range 
and local sources. (Author’s abstract) 
W87-04985 


EXAMINATION OF A SUBGRID-SCALE PAR- 
AMETERIZA 


LE, 
Iowa Univ., Iowa _ Dept. of Chemical and 
Materials 


M.-S. Hong, and G. " Carmichael. 
Atmospheric Environment ATENBP, Vol. 20, No. 
bi p 2205-2217, November 1986. 9 fig, 1 tab, 12 


ety Mod *Transport, *Clouds, *Path of —— 
odel studies, *Eulerian models, * 

—_ *Air pollution, Mathematical 
poe ly Entrainment, Detrainment, Evapora- 
tion, Subsidence, Eddy  diffesion, Simulation, Pol- 
lutants, Mathematical studies. 


The mass flux based subgrid-scale parameterization 
technique of Gidel is re-examined for use in Euler- 


ee ee = 
pollutant transport in a nonprecipitating cumulus 
cloud ensemble. The pr I of on de- 
trainment, evaporation transport by subsid- 
ence, updrafts and turbulent diffusion are included 
in the analysis. Presented simulation results indi- 
a is able to treat the 


concentrations, and is i 
Eulerian models. (Author’s dina 
'W87-04992 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


REMOVAL OF SULPHUR DIOXIDE IN A 
TWO-DIMENSIONAL RAIN SYSTEM BASED 
ON A SCALE ANALYSIS OF THE CONSERVA- 
—) 
lectricity i - 
head (England). Central Electricity Research 

B. E. A. Fisher, and P. A. Clark, 
Atmospheric Environment ATENBP, Vol. 20, No. 
11, p 2219-2229, oe 1986. 7 fig, 1 tab, 9 ref. 


Descriptors: *Path of pollutants, *Rain, *Sulfur 
compounds, *Conservation equations, *Sulfates, 
*Mathematical models, *M studies, Cloud 
liquid water, Oxidation, Ozone, Weather, Velocity, 
Fall velocity, Advection, Mathematical equations, 
Mathematical studies, Air pollution, Transport. 


Since rain systems show a wide variation in struc- 
ture in both time and space, it is virtually impossi- 
ble to model in detail the behavior of passing 
a Instead, an attempt has been 
made to determine the scales of the major 
es going on in a frontal rain system on the 
conservation equations for cloudwater, rainwater, 
SO2 in air, sulfate in cloud and sulfate in rainwater. 
When this procedure is followed it is found that 
cloud and rainwater amounts are determined large- 
ly as a dynamic balance between cloudwater con- 
densation and accretion of cloud drops by rain. 
The removal of SO2 in rain is mainly ta 
by the oxidation of SO2 in cloud, humans © 
etdation in rn, Tn the cave, when onan o 
y is the primary oxidation way a 
simple formula is aned for the fractional remov- 
al iency, which shows which parameters are of 
greatest importance and has potential use in the 
current generation of long-range rt models. 
This formula shows that the removal efficiency is a 
strongly non-linear function of sulfur dioxide con- 
centration. At regional average SO2 concentra- 
tions removal is efficient, but rapidly at 
— SO2 concentrations. (Author’s abstract) 
87-04993 


ics OF FORMALDEHYDE-S(V) 
ADDUCT FORMATION IN SLIGHTLY ACIDIC 
SOLUTION, 
California Inst. of Tech., Pasadena. W.M. Keck 
Lab. of Environmental Engineering Science. 
T. M. Olson, and M. R. Hoffmann. 
Atmospheric Environment ATENBP, Vol. 20, No. 
11, p 2277-2278, November 1986. 1 fig, 5 ref. 


Descriptors: *Pollutant identification, *Acid rain, 
*Sulfur compounds, *Kinetics, *Path of pollutants, 
*Chemical reactions, *Cloud liquid water, *Fo 
Clouds, Dehydration, Acids, Hydroxymethanesul- 
fonic acid, Pollutants, Solutes, Adducts. 


Calculations are presented which demonstrate that 
the kinetics of dehydration of methylene glycol 
(hydrated form of formaldehyde) must be consid- 
ered in di the rate of hydroxymethane- 
sulfonic acid formation in —— acidic or neutral 
solution. The findings were applied to the chemis- 
<. is acidic fog and eee a water. (Wood-PTT) 


AN ENVIRONMENTAL DILEMMA, 
je a Institution of Oceanography, La — CA. 
For a Fig bibliographic entry see Field 


MODELLING THE FATE OF MIREX AND 
LINDANE IN LAKE ONTARIO, OFF THE NI- 
AGARA RIVER MOUTH, 

National Water Research Inst., Burlington (Ontar- 
g Environmental Simulation Section. 


Ecolo; logical Modelling ECMODT, — 33, No. 1, p 
13-33, September 1986. 4 fig, 6 tab, 29 ref. 


Descriptors: *Path of pollutants, oFate of pollut- 
ants, *Water pollution effects, *Model 

*Lakes, *Rivers, *Mirex, *Lindane, *TOXFATE 
model, Lake Ontario, Ni rede Mathematical 
models, Contamination, ion, Volatility, 
Simulation, Simulation analysis, Fish ulations, 
Fish, Plankton, Sediments, Potente ransport, 


Sources Of Pollution—Group 5B 


A seasonally averaged (June-November) fate 
model (TOXFATE) of organic contaminants was 
used to assess the relative importance of transport, 
degradation and volatilization processes in the Ni- 
agara River and in Lake Ontario near the river 
pon 3 Bn model predicts concentrations in sev- 
ts, including suspended sediments, 
pe oy ol and fish. Two contaminants were 
modelled, Mirex and gp eng erage mg seen 
(Lindane). Simulations show that the largest 
amount of contaminants is usually in the water 
fraction. About 70% of Mirex is in the water at the 
mouth of the = River, compared with 99% 
for Lindane. For two contaminants, the proc- 
esses of degradation and volatilization are two to 
three orders of magnitude slower than the rate of 
transport through the river and the plume. In the 
water, the most important process is a oa of 
phase, from dissolved to the adsorbed sta’ 
change of state is mostly relevant for ly 
hydrophobic compounds like Mirex, and less so for 
Lindane. Simulations were performed for a 40-day 
period during which fish concentrations did not 
reach equilibrium with Mirex, but they did with 
Lindane. Spatial distributions of these contami- 
nants were also predicted and compared with 
ee data. (Author’s abstract) 


PERSONAL EXPOSURES, INDOOR AND 

AIR CONCENTRATIONS, AND EX- 

HALED BREATH CONCENTRATIONS OF SE- 

LECTED be ag ORGANIC COMPOUNDS 

MEASURED FOR 600 RESIDENTS OF NEW 

JERSEY, NORTH DAKOTA, NORTH CAROLIi- 

NA AND. CALIFORNIA, 

Harvard Univ., Cambridge, MA. Energy and En- 

vironmental Policy Center. 

L. A. Wallace. 

Toxicological and Environmental Chemistry 

poe Vol. 12, No. 3/4, p 215-236, 1986. 4 tab, 
ref. 


Descriptors: *Population oe. *Chlorinated 
h ydrocarbons, *Organic pounds, *TEAM 
Study, * water, *Fate ate Cf pollutants, *Pol- 
lutant identification, *Air samples, Toxicity, Moni- 
Spocal Occupational exposure, Chromatography, 

lysis, Respiration, Organic solvents. 


The TEAM (Total Exposure Assessment Method- 
ology) Study was planned in 1979 and completed 
in 1985. The ar were: (1) to develop methods to 
measure individual total exposure (ex) 
through air, food, and water) and resulting body 
burden of toxic and carcinogenic c’ 
(2) to apply these methods within a probability- 
based sampling framework to estimate the expo- 
sures and body burdens of urban populations in 
several U. S. cities, EPA's TEAM Stud ly has meas- 
ae exposures to 20 volatile organic ptm 
air, outdoor air, water, and 
breath of 600 residents of New Jersey, North Caro- 
lina, North Dakota, and California. All participants 
were selected by a A sampling scheme to 
represent a total of 700,000 inhabitants of seven 
cities. About 7500 air, breath, and drinking water 
samples were collected, of which 2000 were qual- 
ity controls. Chloroform and possibly h- 
loromethane were important contributors to total 
exposure from drinking water. The median value 
for chloroform in drinking water was 67 microgm/ 
L. In drinking water in California, bromoform 
pnp y- > of the samples com to 
ost none of the New Jersey samples. The 
common solvents, trichloroethylene, tetrachlor- 
oethylene, and 1,1,1-trichloroethane, were present 
in samples from both California and New — 
For chemical except the trihalomethanes, the 
air route provided >99% of the exposure. Water 
provided nearly all of the exposure to the bromin- 
ated trihalomethanes and more than half of most 
cam exposures to chloroform. (Peters-PTT) 
87-05033 


SEASONAL DYNAMICS OF PHOSPHORUS 
PARTITIONING AND EXPORT IN TWO 
STREAMS IN ALBERTA, CANADA, 

Alberta Univ., Edmonton. Dept. of Zoology. 


N. Munn, and E. a. 
Canadian Journal Fisheries and Aquatic Sci- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


ences CJFSDX, Vol. 43, No. 12, p 2464-2471, 
December 1986. 5 fig, 3 tab, 17 ref. 


: *Path of pollutants, *Seasonal varia- 
on “Fron eng comp ling «a 
ents, nutrients, rt, Streams, Wa- 
tersheds, Storms, Glacial till, Bedrock, Climates, 
Trees, Alberta, Export. 
In 1983, phosphorus (P) export was quantified for 
two streams Creek and Sakwatamau River) 
p Seam ——— The meageoe 9 of changes in 
on P concentration tioning was 
examined on an annual and creeds sm and these 
data were used to develop empirical models to 
Phosphorus export 
during summer storms; 68% of annual total 
was transported during 12 d in early 
rus increases were larger during 
shltan io onl sumiaar thas tthe: storms in late 
summer. Annual total P exports were 7.5 and 13.0 
aS See for the two streams, 
primaril fraction. The em- 


pn to data from watersheds with the following 
gna dy trees predominantly coniferous, 
@) deep deep glacial overlying sedimentary bedrock, 
and (3) c regime where most P is exported 
during summer storms. These results underscore 
the need for intensive sampling regimes in streams 
in a variety of regions ly at high dis- 
Se so factors controlling P levels can be 
better understood. (Author’s abstract) 
W87-05052 


GASEOUS BEHAVIOR OF TCE OVERLYING A 


G.M 
Ground Water GRWAAP, Poss No. 1, 2s. 
January-February 1987. 3 fig, 4 tab, 8 ref. EPA 
Assistance agreement CR-811018. 


Descriptors: *Trichloroethylene, *Pollutant identi- 
fication, *Path of pollutants, *Groundwater pollu- 
tion, *Contaminant plumes, *Monitoring wells, 
*Soil gas, Water table Solute mi an 
Diffusion, Aquifers, Porosity, 
compounds, Solvents, Chlorinated co =. 


The concept of monitoring vadose zone air or soil 
gas to detect groundwater contaminants has been 
suggested by several authors. Success in using shal- 
low soil gas analysis as a remote geochemical 
technique to detect volatile organic yr nee 
(VOCs) in groundwater has been reported. The 
success of soil gas analyses in detecting ground- 
on re of 

diffusion of these 


tration (<0.001 to 2 micro; 
trations in water from five ells 
coefficient a ln pe 
Teal cocnaunstions to tetew aoll aoe Vertical 
borings were completed to the water table at four 
locations in order to obtain profiles of soil gas 
contamination, air porosity, and water saturation. 
diffusion and air/water partitioning are 
probably the dominant mechanisms involved in 


ee ee ee wee 8 ie 
nyt gas. (Alexander-PTT) 


RADON AND RADIUM EMANATIONS FROM 
FRACTURED CRYSTALLINE ROCKS - A CON- 
ation HYDROGEOLOGICAL MODEL, 


LeGrand. 
Ground Water GRWAAP, Vol. 25, No. 1, p 59-69, 
January-February 1987. 6 fig, 25 ref. 

i : *Mathematical models, jason on 

models, *Geologic fractures, 

lution sources, *Radon, *Radium, 
*Path of ve jutants, Accretion, Mobility, Infiltra- 
tion, Soil Bedrock, Topography, Well 
water, Groundwater, Diffusion, Prediction. 


Subsurface air is a refuge for radon escaping 
from rock and soil surfaces, as well as from subsur- 
face water. The crystalline rocks of eastern United 
States contain granites and associated rocks that 
have moderate to low amounts of uranium source 
material; the amounts are sufficient for radon to 
emanate significantly from both the soil-saprolite 
zone and the part of the underlying fractured rock 
above the water table. The pressure increases in 
the air systems chiefly as infiltrated water moves 
downward and as the water table rises. The radon- 
laden air moves toward two types of low-pressure 
chambers. One type of chamber is a house on 
sloping topography niched into the soil-saprolite 
zone and per! into bedrock fractures. The other 
type is the unwatered fracture zone of a pumping 
cone of depression where overlying clays are less 
=n eable. These two types of low-pressure cham- 
have characteristics of vacuum cleaners, suck- 
ing in radon-laden air. Conditions leading to high 
indoor radon concentrations are: (1) granites and 
associated rocks with normal or above normal 
amounts of uranium, (2) normal inter connecting 
fracture pattern, (3) a thin mantle of relatively 
ineumnaae clay soil, (4) repeated cycles of re- 
charge and of fluctuating water table in the frac- 
ture zone or in the overlying regolith, (5) indenta- 
tion of buildings into soil and rock materials, and 
(6) building construction allowing relatively easy 
inflow of air from the subsoil and rock. Promoting 
the continual accretion of radon and radium in 
well water is the alternating action of air and water 
in the tortuous fractures in the cone of pumping 
depression. Radon accretes in well water more 
readily than does radium, chiefly because it is able 
to diffuse out of the pores and small fractures to 
then become mixed with the churned well water; 
radium tends to be absorbed on the rock materials, 
but the resurging ground water may desorb or 
dislodge radium and bring it into the well in some 
cases. The hydrogeological model is compatible 
with data and nonhydrogeological interpretations 
by other workers. The framework provides a par- 
tial basis for a future predictive model that may 
identify potential problem sites of airborne radon 
indoors, and both radon and radium in well water. 
(Author’s abstract) 
W87-05068 


MODELING OF TCE CONTAMINATION AND 
RECOVERY IN A SHALLOW SAND AQUIFER, 
McClelland Engineers, Inc., Houston, TX. 

K. M. Freeberg, P. B. Bedient, and J. A. Connor. 
Ground Water GRWAAP, Vol. 25, No. 1, p 70-80, 
January-February 1987. 7 fiz, 3 tab, 18 ref. EPA 
Assistance agreement CR-812808. 


Descriptors: *Mathematical models, *Trichlor- 
oethylene, *Path of pollutants, *Sand aquifers, 
*Solute transport, *Groundwater pollution, *Com- 
puter programs, *Monitoring wells, Prediction, 
Organic compounds, Solvents, Transport, Moni- 
— ‘won Groundwater, Chlorinated hydro- 


Computer simulation of contaminant movement in 
the subsurface provides a useful tool in groundwat- 
er investigations. When applied to a sufficiently 
detailed hydrologic data base, numerical solute 
transport models are capable of simulating the 
extent and concentration of groundwater contami- 
nation and predictin; g the movement of contami- 
nant plumes. The U.S. Geological Survey (USGS) 
Solute Transport Model is a widely used, well- 
documented computer code which simulates con- 
taminant transport in groundwater using a finite- 
difference grid and the method of characteristics. 
The model was applied to an industrial site where 
trichloroethylene (TCE) and other industrial sol- 
vents cont a shallow sand aquifer. At 
the study site, the geology was well-characterized 
and the migration of the contaminant plume was 
monitored by a network of 15 wells. Although the 
rate of release of the industrial solvents to the 
aquifer was unknown, the model gave a good 
prediction of the movement of the plume — the 
release of contaminants was modeled as int 
source injection. The model was also s in 
simulating the behavior of the plume under the 
influence of a recovery system. * served simulation 
of a four-well withdrawal system, model predic- 
tions of TCE concentrations and hydraulic head in 


the aquifer matched actual data aaa at two 
= in time after start-up = the reco system. 

¢ model predicted that the same guration 
of withdrawal wells would reduce concentrations 
of TCE in the ground water from approximately 
1000 microgram(ug)/L to 6 ug/L after two years 


of pumping. (Alexander- 
W87-0: 


INNOVATIVE MEANS OF DEALING WITH 
POTENTIAL SOURCES OF GROUND WATER 
CONTAMINATION. 

a Water Well Association, Worthington, 
For rimary bibliographic entry see Field 2F. 
w87-05071 


MANAGEMENT OF GASOLINE LEAKS - A 
POSITIVE OUTLOO) 


Los Angeles City Dept. of Water and Power, CA. 
I od bibliographic entry see Field 5G. 
87-0507: 


EFFECTS OF URANIUM MILL TAILINGS ON 
GROUND WATER QUALITY: A HISTORICAL 
PERSPECTIVE, 


Nuclear Regulatory Commission, Washington, 
DC. Div. of Waste Management. 

For primary bibliographic entry see Field 5C. 
W87-05081 


RAPID ASSESSMENT METHODOLOGY FOR 
— OF AGRICULTURAL CHEMI- 
Anderson-Nichols and Co., Inc., Palo Alto, CA. 
J. D. Dean, P. P. Jowise, A. S. Donigian Jr, R. F. 
Carsel, and L. A. Mulkey. 

IN: Innovative Means of Dealing with Potential 
Sources of Ground Water Contamination. Pro- 
ceedings of the Seventh National Ground Water 
Quality Symposium, tember 26-28, 1984, Las 
Vegas, Nevada. Nati Water Well Association, 
500 W. Wilson Bridge Road, Worthington, Ohio, 
1984. p 246-272, 10 fig, 2 tab, 16 ref. EPA Contract 
No. 68-03-3116. 


Descriptors: *Pesticides, *Leaching, *Agricultural 
chemicals, *Path o —— Corn, — 
Wheat, Cotton, tration capacity, — 
carbon, Degradation, Runoff, Time series ysis. 


A screening methodology was devised to detect 
large areas (on a national scale) in which certain 
combinations of pesticide/soil and climatic param- 
eters might combine to favor contamination of 
groundwater due to pesticide leaching. Four major 
crops were investigated: corn, soybeans, wheat and 
cotton. Factors important to pesticide leaching 
such as precipitation, soil infiltration capacity, soil 
organic carbon, etc. were used to delineate regions 
thought to differ in their pesticide transport poten- 
tial. In each of these areas, the Pesticide Root 
Zone Model was used to simulate a 25 year time 
series of pesticide leachings past the crop rooting 
= These time series were expressed as annual 
ues of percent of applied chemical leached and 
analyzed by constructing frequency pos ag 
These histograms were organized by cy lw 
indexed using matrices. By determining key 
parameters - retardation factor, pesticide degrada- 
tion rate and runoff curve number, the user can 
determine if significant quantities of pesticide will 
leach under a particular pesticide/site/crop/man- 
agement scenario. (See also W87-05071) (Lantz- 


W87-05085 


ABANDONED WELLS - HOW TO FIND 


— Water Well Association, Worthington, 
OH. 


L. Aller. 

IN: Innovative Means of Dealing with Potential 
Sources of Ground Water Contamination. Pro- 
ceedings of the Seventh National Ground Water 
Quality Symposium, tember 26-28, 1984, Las 
Vegas, Nevada. National Water Well Association, 
500 W. Wilson Bridge Road, Worthington, Ohio, 





1984. p 288-305, 7 fig, 9 ref. 


Descriptors: *Abandoned wells, *Path of 
ants, *Water pollution _—— *Gro 
—- Water quality control, Geophysics, 
studies, Resistivity, Electromagnetic 
waves, Conductivity, Remote sensing. 
or ~anens abandoned 


as. plugged 
h penetrate an injection formation may 
provide a conduit for migration of injected fluids 
into fresh water formations. A search for aban- 
doned wells may have three different objectives: 
(1) to provide an overview of the presence or 
absence of abandoned wells within an area, (2) to 
determine the status of a particular well and estab- 
pbs pemahey phd a well, and (3) to 
ield loca loned well. The scope 
pr go a ie may pocheensn ae pag or any combination 
of these objectives before the search is completed. 
To date, few methods have been successfully 
to search for abandoned wells. Most searches have 
employed a combination of record 
ing with residents, looking for the well walk- 
ing over the area with a metal detector or magne- 
tometer. While few methods have actually been 
used, a variety of other technologies, although not 
specifically devel for this — may be 
useful in searching for abandoned w om vay hem Bhry 
cal methods such as electrical resistivity, electro- 
magnetic conductivity and ground ting 
radar all may have various applications in search- 
ing for abandoned wells. Remote sensing tech- 
niques, including black and white aerial photo- 
graphs, color photographs, color infrared and ther- 
infrared may be combined with other methods 
to provide a different dimension to the search. 
Other more indirect methods such as water-level 
measurements or actual injection may also be ap- 
plicable in certain situations. The best combination 
of methods depends on the objectives of the 
search, the condition and surface expression of the 
abandoned well and the resources available to con- 
duct the search. (See also W87-05071) (Author’s 


W87-05087 


iut- 
water 


SUMMARY AND COMPARISONS OF THREE 
TECHNOLOGIES a LOCATING ABAN- 
DONED WELLS IN CENTRAL OKLAHOMA, 
Environmental —e Interpretation 
Center, Warrenton, V. 

J. J. van Ee, L. allen, F. Frischknecht, and D. 
Fairchild. 

IN: Innovative Means of Dealing with Potential 
Sources of Ground Water Contamination. Pro- 
ceedings of the Seventh National Ground Water 
Quality Symposium, tember 26-28, 1984, Las 
Vegas, Nevada. Nati Water Well Association, 
500 W. Wilson Bridge Road, Worthington, Ohio, 
1984. p 306-329, 16 fig, 7 tab, 5 ref. 


Descriptors: *Abandoned wells, *Oklahoma, 
*Technology, *Water —- sources, Oil wells, 
Natural gas, Aerial photography, Cost analysis, 
Aeromagnetics. 


Three methods were used to locate abandoned oil 
and gas wells in Oklahoma with varying degrees of 
cost and success. As each method was used in 
succession to survey the study areas, the level of 
confidence that all abandoned wells had been lo- 
cated increased, but each method also raised the 


provided information on well construction which 
other two —— cannot supply. Therefore, it 
is likely that a records search will always be re- 
oe tential from aban- 
wells. Unfortunately, formation con- 
tained in the records on both well location and 
construction may not be complete or accurate. 
Additional location techniques are desirable to sup- 
plement the data. Historical aerial photographs are 
particularly valuable for those periods when 
records are not complete or accurate. The cost of 
an historical aerial photographic search is compa- 
rable to the estimated $50/well cost of locating 
abandoned wells from a records search and the 
accuracy in ing a well is apt to be better. The 
i like the photographic 

method, can be readily used to locate abandoned 
wells for many areas where there has been no 
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surface evidence of the well. Large areas can be 
surveyed rapidly from AK air without need for 
access to property. While the method allows a 
well casin Se ee 
the aid p a ground-magnetometer, the method is 
costl aeromagnetic uires more so- 
phisticated equipment and j technical expertise than 
the other two methods. However, more wells were 
detected by the aeromagnetic surveys than by the 
pe hotointerpretation. For any survey, the 
(s) selected ben of d on the available 
pn and the threat by un- 
known locations o acbenes wells in an area. 
(See also W87-05071) (Lantz-PTT) 

W87-05088 


ABANDONED WATER WELLS IN SOUTH- 


MINNESOTA, 

Minnesota Dept. of Natural Resources, St. Paul. 
Div. of Waters. 
P. K. Blomquist. 
IN: Innovative Means of Dealing with Potential 
Sources of Ground Water Contamination. Pro- 
ceedings of the Seventh National Ground Water 
— Symposium, September 26-28, 1984, Las 

egas, Nevada. N: Water Well Association, 
500 W. Wilson Bridge Road, Worthington, Ohio, 
1984. p 330-342, 4 fig, 2 tab, 23 ref. 


Descriptors: ‘*Abandoned wells, *Minnesota, 
*Water Lo er sources, *Groundwater pollu- 
tion, Multiaquifer — Well construction, 
Groundwater quality, Well drilling. 


Previous studies have shown that abandoned wells 
and multiaquifer wells are a problem of great - 
nitude in southeastern Minnesota. A total of 113 
abandoned wells were a on to! 
Natural Resources land; ao ysical findings in 15 
of them indicate that of those w had 
collapsed since being drilled and 47% were of 
multiaquifer construction. Since 70% of the locat- 
ed wells had thinwall casing, which prec ge Spe 
improperly constructed, unstable and possibly 
improperly le ly uti 
lized more than one aquifer. Over 11,000 aban- 
doned wells exist in the southeast corner of Minne- 
sota. Application of established tages indi- 
cate that an estimated 5,200 loned water wells 
are multiaquifer, 7,400 of which are —. and 
may collapse if they have not already done so. 
Groundwater quality in southeastern ta is 
of vital concern to residents of this pare te 
region. For the protection of this resource, the 
abandoned water wells that are multiaquifer in 
construction should be properly sealed. Those mul- 
tiaquifer wells which have already collapsed may 
have to be redrilled for placement of a water-tight 
seal. The problem of joned wells and their 
potential for speeding the spread of contaminants 
Se ee re eee 
as the population of the region grows, more 

are being drilled, more septic systems are being 
placed, and more agricultural chemicals are being 
4 Goes also W87-05071) (Lantz-PTT) 


CONTRARY WASTE SITE ee 
-- GOOD IS BAD, BAD IS GOO 
For ae bibliographic entry ve Field SE. 


TRANSPORT = ORGANIC CONTAMINANTS 
Inst. of Mining and Technology, 


IN: Innovative Means of Dealing with Potential 
Sources of Ground Water Contamination. Pro- 
ceedings of the Seventh National Ground Water 
Quality Symposium, ber 2628, "1984, Las 
Vegas, Nevada. Ni Water Well Associati 
500 W. Wilson Bridge Road, Worthington, Ohio, 
1984. p 367-387, 14 nog 23 ref. 


Descriptors: *Path of pollutants, *Groundwater 
movement, *Groundwater pollution, *Or; - 
compounds, Mathematical models, Saturated 
Unsaturated flow, Mathematical equations, Mathe- 
matical analysis, Flow ae, Porous media, 
Leakage, Oil spills. 


Sources Of Pollution—Group 5B 


A numerical model has been developed to describe 
the transport of —— contaminants in a two- 
q ted ee 
porous poow ig ¢ transport problem 

the solution of (1) equations describing sim — 
ous flow of two immiscible fluids, and (2) the 
equations describing the convective-dispersive 
transport of the dissolved contaminants. A two- 
dimensional, two-phase fluid flow model is = to 

solve the flow equations. At each time step, the 
two-phase flow equations are solved using an im- 
plicit scheme to solve for wetting or non-wetting 
phase fluid saturations. Estimates of wetting phase 
= non-wetting — fluid saturations are then 
used as inputs to the a jua- 
tions, which are related to the fluid flow cquilins 
by the seepage velocity. The method of character- 
istics, as developed in the petroleum industry, is 
used to solve convective-dispersive equations in a 
two-dimensional, saturated-unsaturated porous 
medium. The accuracy of the numerical simulator, 
when tested by comparing with available analyti- 
cal solutions, other numerical solutions and experi- 
mental data, provided excellent agreement. The 
proposed simulator has potentially wide applica- 
tions in — the rt of gasoline hydro- 
g from | e or spills. (Seo also 


carbons 
wander (Authors abstract) 
87-05092 


UNCERTAINTY IN GROUND WATER TRANS- 
PORT MODELING, 
Oklahoma State Univ Stillwater. 
W. A. Pettyjohn, J. tty bag er 
IN: Innovative Means of Dealing with Potential 
Sources of Ground Water Contamination. Pro- 
ceedings of the Seventh National Ground Water 
Quality Symposium, tember 26-28, 1984, Las 
Vegas, Nevada. National Water Well 
500 W. Wilson Bridge Road, Wo: 
1984. p 388-410, 9 fig, 1 tab, 44 ref. EPA Coopers. 
tive Agreement No. CR-811116. 


Desesigtors: *Path of cng oll *Solute rt, 
lodel studies, 

Pro models, renee models, Statistical 
analysis, Monte Carlo Method, Chromium, Mathe- 
matical analysis, Long Island, New York. 





A variety of computer codes are > : 
model the transport of chemical constituen' 
groundwater. The major drawback of all 3 the 
codes, however, is the uncertainty of the input 
parameters. The approach presented here is to 
Utilize a two dimensional solute transport model to 
which has been added a Monte Carlo routine. 
Monte Carlo simulations can provide a useful 
means of incorporating the uncertainty of input 
into deterministic solute transport 
models. This stochastic model provides a number 
of statistical outputs that can be interpreted in 
more familiar terms, such as risk analysis. code 
has been designed for use on microcomputers; it is 
written in FORTRAN and is menu driven. As an 
example, the well known case of chromium con- 
tamination on Long Island is considered. It is 
assumed that the saturated thickness ranges from 
105 to 115 feet, effective porosity 
. 36, bee pe velocity from 1 1.45 to 1.55 feet/day, 
and transverse en wr natn from 69 to 
To} and 13 to 15 feet, respectively, retardation 
of 1, and source loading from 51 to $3 Ib/day. An 
paca ye point 4200 feet directly downgradient 
from the lagoons, which have ‘con operating for 
2800 days is also is also assumed. After 1024 iter- 
ations, output indicates that the concentration of 
chromium at the observation point could range 
between 7.2 and 9.7 mg/L, but it has the most 
probable concentration of 8.4 mg/L. Output also 
indicates that there is a 90% certainty (risk) that 
the concentration will be equal to or less than 9.0 
mg/L and a 10% certainty that it will be equal to 
or less than 7.8 mg/L. Presently the model calcu- 
lates the concentration only at one site for 
each simulation. (See also W87-05071) (Lantz- 


PTT) 
W87-05093 


EVALUATION OF THE PERFORMANCE OF 
pao OF SATURATION LANDFILLS IN WIS- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


Wisconsin Dept. of Natural Resources, Madison. 
pat ete a 

M. E. Gordon, and P. M. Huebner. 
IN: Innovative Means of Dealing with Potential 
Sources of Ground Water Contamination. Pro- 
ceedings of the Seventh National Ground Water 
oad Symposium, ber 26-28, 1984, Las 
oS Water Well Associa —— 
500 W. Wilson Road, Worthington, O! 
1984. p 411-440, 11 fig, 6 tab, 15 ref, ae 


poll ys, hates, 
fall, Hydraulic gradients, Water table, Groundwat- 
er movement. 


apo lhe y tapes landfill in Wisconsin 
db ating into a saturated clay 





y creating 
table, but does not fill with groundwater because 
permeability mony he tn atate 
clay deposits. Once 
ee oe ee a eee 
water, w lation from rainfall 
Serre eee oe 
system. potential for te migration away 
from this type of landfill is minimized as long as 
ydrenlic gradients are maintained st the 
ene ser mein = ae Pnly wnsees whoa 
tions have revealed that many zone-of-saturation 
oases eagerly us’ clay envi- 
The buildup of leachate 
within several of the 12 landfills roved in Wis- 
this design concept led to the 
development of outward gradients. A detailed per: 
deemains ansieation of Gann of Cease: tien Gaeep 
Hills, North Outagamie County, and Winnebago 
em og — groundwater contamination is oc- 
llemented by data and observations 
a of the sites, forms the basis for recom- 
and oper- 
Although 
there is insufficient data to evaluate their effective- 
ness nae it is concluded that implementation of 
these recommendations i 


will provide for an — 
able = of groundwater protection at 
using this design concept. (See also W87-05071) 
(Author’s abstract) 
W87-05094 


MONITORING OF GROUND WATER CON- 
TAMINATION FROM WASTE DISPOSAL 


IN: Innovative Means of Dealing with Potential 
Sources of Ground Water Contamination. Pro- 
ceedings of the Seventh National Ground Water 
Quality Symposium, tember 26-28, 1984, Las 
Vegas, Nevada. N Water Well Association, 
500 W. Wilson Bridge Road, Worthington, Ohio, 
1984. p 441-452, 4 fig, 1 tab, 4 ref. 


Descriptors: *Groundwater pollution, *Waste dis- 
posal sites, *Waste *Monitoring, *Alber- 
ta, Landfills, Munici 

table, Geophysics. 

The amount of waste generated in Alberta is in- 


creasing annually due to increases in population 
and industrial activity. To accommodate the waste 


ing a schedule. Present and future monitoring ac- 
tivities will put a stress on present manpower and 
funds. To cope with this difficulty, innovative 
techniques are being sought to streamline monitor- 
ing activities. Computer storage of groundwater 
monitoring data is planned to cope with the in- 
creased amount of data. Geophysical techniques 
are being explored as methods to quickly evaluate 
undwater contamination from waste facilities. 
See also W87-05071) (Lantz-PTT) 
W87-05095 


VERTICAL MOVEMENT OF GROUND 
WATER UNDER A LANDFILL, ANCHORAGE, 


ALASKA, 

Geological Survey, Anchorage, AK. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W87-05096 


LABORATORY EVALUATION OF SLURRY 
WALL MATERIALS OF CONSTRUCTION TO 
PREVENT CONTAMINATION OF GROUND- 
WATER FROM ORGANIC CONSTITUENTS, 
Davis (Ken E.) Associates, Houston, TX. 

sl ooo bibliographic entry see Field 5G. 


GROUND WATER QUALITY MANAGEMENT 
AT A CONCENTRATED WASTE SITE, 
Henningson, Durham and Richardson, Inc., St. 
Petersburg, FL. 

For primary bibliographic entry see Field 5G. 
W87-05099 


RELATION OF GROUNDWATER QUANTITY 
AND QUALITY. 
International Association of Hydrological Sci- 


ences. 
For primary bibliographic entry see Field 2F. 
W87-05100 


EFFECT OF IRRIGATED AGRICULTURE ON 
UNDERLYING GROUNDWATER, 

Agricultural Research Service, Phoenix, AZ. 
Water Conservation Lab. 

For primary bibliographic entry see Field 5C. 
W87-05102 


GROUNDWATER CHANGES IN THE URBAN 
ey OF WROCLAW IN THE PERIOD 1874- 
Akademia Rolnicza, Wroclaw (Poland). Inst. of 
Hydro- and Geotechnics. 

For primary bibliographic entry see Field 2F. 
W87-05105 


STOCHASTIC MODELLING OF SOLUTE 
TRANSPORT BY GROUNDWATER FLOW: 
STATE OF THE ART, 

Tel-Aviv Univ. (Israel). Dept. of Fluid Mechanics 
and Heat Transfer. 


G. Dagan. 

IN: Relation of Groundwater Quantity and Qual- 

ity, Proceedings of a Symposium Held During the 

XVIIIth General Assembly of the International 

ye Geodesy and Geophysics, Hamburg, FR 
y, August, 1983. IAHS Publication No. 

hep p 91-101, 4 fig, 12 ref. 


Descriptors: *Solute transport, *Groundwater 





groundwater K 8 it is essential gr 
monitoring systems bins aie ieee 
@ positive move toward protecting water 


rarer oma con- 


Seis as enlinl aan teams. 


mo *Stochastic process, *Model studies, 
Dispersivity, Hetero; soilie, Transmissivity, Path 
of pollutants, Permesbility coefficient. 


The inadequacy of the traditional approach of 

transport in large porous formations by 
using a deterministic differential equation with a 
constant dispersivity is discussed. The apparent 
variation of dispersivity with distance in field tests 
and the uncertainty of prediction are emphasized. 
A stochastic model of transport governed by the 
large-scale heterogeneity of hydraulic conductivity 
is outlined. Two scales, the local and the regional 
are set forth. The local scale is of the order of the 
aquifer depth, and heterogeneity has a three-di- 


mensional structure, with correlation scale of order 
of meters. The regional scale is of the order of the 
horizontal extent of the aquifer; variables are aver- 
aged over depth and become functions of two 
variables in the plane. The transmissivity correla- 
tion scale is of order of kilometers. The concentra- 
tion is modelled as a random function of space and 
time, reflecting the uncertainty of the spatial distri- 
bution of hydraulic conductivity or transmissivity. 
The concentration mean is shown to satisfy an 
equation of transport with travel time dependent 
dispersivities. At regional scale the concentration is 
subject to large uncertainty. (See also W87-05100) 
(Author’s abstract) 
'W87-05108 


ALK METHOD FOR THE art 
or MACRODISPERSION 


RANDOM W. 

LATION 

STRATIFIED AQUIFER, 

Rijksinstituut voor Drinkwatervoorziening, Leids- 
hendam lands 


F bibli hic Field 2F 
‘or primary biblio; ic entry see Fi : 
W387.03109 _ 


INFLUENCE OF MICRO- AND MACRO- 
STRUCTURE OF AQUIFERS ON THE 
SPREADING OF POLLUTANTS, 
Vizgazdalkodasi Tudomanyos Kutato Intezet, Bu- 
dapest (Hungary). 

G. Kovacs. 

IN: Relation of pope erm bars f and a 
ity, Proceedings of a Symposium Held toes bee 
See tb deal: mn Memes wei te 

Union of Geodesy and Geophysics, Hamburg, FR 
Germany, August, 1983. IAHS Publication No. 
146. p 115-121, 3 fig, 2 ref. 


Descriptors: *Aquifer characteristics, *Path of pol- 
lutants, *Groundwater pollution, Mechanical dis- 

persion, Groundwater movement, Permeability co- 
efficient, Dispersivity, Mathematical models, 
Solute transport. 


The main F a ay process influencing the spread- 
play Fon lutants in aquifers is mechanical disper- 
sion. Secs came noted between me- 
Galen dispersion cat eS. 
tural elements of aquifers and the distribution of 
concentration due to bifurcation in microscopic 
channels of water transport and their random 
structure. The ee ae difference was that with mi- 
value of concen- 


croscopic structures, t of the tel 
tration is independent of relative variance of 


as variability 
ductivity of the 
blocks comprising the flow domain (concentration 
was constant when the relative variance in hydrau- 
lic conductivity was zero since macroscopic me- 
chanical dispersion was absent in a homogeneous 
field). The recognition of both similarities and dif- 
ferences in concentration fields due to structure 
offers the potential for adapting mathematical 
models to describe concentration distributions in 
flow domains with randomly changing macroscop- 
ic structure. Longitudinal distortion attributable to 
macroscopic structure can be determined on a 
scale consistent with the variance of hydraulic 
conductivity. (See also W87-05100) (Lantz-PTT) 
W87-05110 





SIMULATION OF SOLUTE TRANSPORT IN 


MODELE A FAIBLE DIFFUSION NUMERI- 


QUE), 
Electricite de France, Paris. 
J. P. Bouchard, and P. Lencioni. 
IN: Relation of Groundwater Quantity and a 
= —— of a Symposium Held 

th General Assembly of the pes he 
Union of Geodesy and Geophysics, Hamburg, FR 
Germany, poem § 1983. IAHS Publication No. 
146. p 135-129. 2 fig, 6 ref. 


tors: *Solute transport, *Simulation analy- 
sis" Mathematical models, *Aquifers, *Simulation 





analysis, *Path of pollutants, Permeability coeffi- 
equations. 
ate alee of the difficulties which 
in modelling the physical phenomena in- 
eer op aioe ate us media. A 
sanded wan doveloped which selves the Gow end 
transport equations by means of a finite difference 
method. The advection step is solved by an algo- 
rithm based on the so-called two-dimensional 


case of wen od pollution. (See 
also W87-05 S100) (Author’s abstract) 
W87-05111 


TRANSPORT OF POLLUTANTS AND SCALE 
EFFECTS (TRANSPORT DE POLLUTANTS ET 


D’ECHELLE), 
bay: ier-2 Univ. (France). 


on Eaaiieects ten Held Dus the 
ity, fa posium 

XVIIIth General Assembly of the Ronee hee 
ans of Geodesy and Geophysics, Hamburg, FR 
aon August, yl IAHS Publication No. 
146. p 131-143, 8 fig, 20 


Descriptors: *Path of pollutants, *Groundwater 
movement, *Aquifers, Solute transport, Permeabil- 
ity coefficient, Alluvial aquifers, Homogeneity, 
Model equations, Mathemat- 
ical analysis, Flow profiles, Flow velocity, Disper- 
sion, Tracers. 

associated with the 


Dispersion 
interactive solutes in aquifers results 
Peuiers oars ces 


of eid Now be 
° low to crea 
of the elemen 


its determining the distribu a 
size tion o 
water velocity. These elements are at the millimet: 
ric scale in a disturbed homogeneous medium and 
So See ee ee ee 
a 
kilometric propagation simu- 
Saeko wal an al aie eaten te teaeee 
neous laboratory columns. This may explain, too, 
perth ay Mage ong ped bear ewsiger og Ny 
ae an of aquifer to the 
decametric scale. (See also W87-05100) (A (Author's 


abstract) 
'W87-05112 


HEAT AND MASS TRANSPORT IN SATURAT- 
ED-UNSATURATED GROUNDWATER FLOW, 
Technische Hochschule — (Germany, F.R.). 
Lehrstuhl fuer Wasserbau und Wasserwirtschaft 
und Inst. fuer Wasserbau. 

For primary bibliographic entry see Field 2F. 
W87-05114 


-— On OF A COASTAL 


ONFINED AQUIFER, 
ay ge Tsu (Japan). Dept. of Geography. 


ori. 

a came Role pay Held During the 
ity, of a Symposium 

XVIIIth General Assembly of the International 
Union ag | and Geophysics, Hamburg, FR 
Germany, August, 1983. IAHS Publication No. 
146. p 219-225. 6 fig, 1 tab, 5 ref. 


page *Saline water intrusion, *Groundwat- 
er pollution, *Water pollution sources, *Coastal 
aquifers, *Confined aquifers, *J; 
, Kiso River, Nagera 
Groundwater depletion, Wells. 


remarkable tongue dit ition, having a maxi- 
mum value of 251 ol u treads. 
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in depth. The area sho 
ton of chloride loeted 
or high | f ‘ihdrawal aut Iealageby 
te) intensity of wit Aquifer b 
vertical ptt pone of contaminated 4 
hreatic water ti non-p wells 
tem fect in low ae caus of amen 
aquifers. The extrusion of fossil water from marine 
im le layers was a further source of dis- 
solved material in confined groundwater. A mean 
residence time of 30-40 years was deduced from 
measurements of environmental tritium for 
eee ee 
87-05100) (Author’s abstract) 
W87-05120 


SINGLE WELL MEASUREMENTS AS A TOOL 
FOR DECONTAMINATION OF AN ARSENIC 
CONTAMINATED GROUNDWATER PLUME, 
Kiel Univ. | ogee: F.R.). Geologisch-Palaeon- 
tologisches Inst. und Museum. 

G. Matthess, H. Moser, and P. Trimborn. 

ra Proceedings faS Hield Dering the 
ity, of a Symposium 

XVIIIth General Assembly of the aeons 
Union of Geodesy and Geophysics, Hamburg, i 
Germany, pont 1983. IAHS Publication N 

146. P 236-265, 2 fig, 1 tab, 4 ref. 


Descriptors: *Test wells, *Groundwater iin, 
* Arsenic, *Plumes, Cologne, West Germany, In 
dustrial wastes, Effluents, Inj — Path of 
pollutants, Permeability t, Aquifers, Man- 
ganese, Iron, Potassium, Sane Chemi- 
cal precipitation. 


The groundwater in the vicinity of a former zinc 
ore smelter near Cologne, yy Republic of 
Germany, was contaminated b arsenic com- 
pounds (up to 56 in 1971) the flue gas 
wash. Its effluent, containing traces of arsenic, 
pon ae 1 te nat mei ype The — 
of Pleistocene sands and gravels 

peas oe layers of silt, clay aa coarse pov § 
Fine ity sui of Cliganead tae watts 4 Geel 
fer at depths between 18.5 and 27 m. Hydraulic 
conductivity of the aquifer is 0.00026 m/s with a 
limited range of v between 0.0005 and 
0.00037 m/s. The underlying layer of fine silty 
sand differs in hydraulic tt by approxi- 
mately two orders of itude at 0. m/s. 
A pos Aer of five injection wells and 41 piezo- 
meters of variable depth, including nested arrays, 
was installed in the contaminated zone. net- 
work provided an assessment of the dynamics in 
the distribution of the contaminant together with a 
ee ee es eee 
nated — Treatment involved the injection of 

itate arsenate complexes in the 
pom and in combination = manganese 
or iron, or as a co-precipitant with manganese 
dioxide. Rie Baa situ treatment was enhanced by 


response to eliminate 

by the use of radiohy ic si 

urements in 1974 ro | 1975, of oo me 

in groundwater and Rhine ree one 
undwater contour maps. see al also 87-05100) 


tz- 

W87-05123 

DETECTION OF SUBSURFACE SEEPAGE BE- 
HYDROCHEMICAL 


Cc 
NIQUES - A CASE STUDY FROM SOUTH AUS- 


Flinders Univ. of South Australia, Bedford Park. 
L. M. Ramamurthy, and J. W. Holmes. 
ay ty, Proceedgs of «Sympon Held’ = the 
ity, of a Symposium During 
General Assembly of the International 
Union pen nd and Geophysics, Hamburg, FR 
ga August, 1983. IAHS Publication No. 
146. p 267-282, 7 fig, 4 tab, 12 ref. 


Sources Of Pollution—Group 5B 


The rising salinities and sources of recharge to a 
confined aquifer by vertical oe aoe 
lying unconfined aquifer and by lateral 

from a fresh water lake were iovestgated tains 
major ions and environmental isotopes 234-U, 238- 
U, 2-H and 3-H. Estimates obtained by 


possy due to oe corroded 
casings which form an effective hydraulic 
couaanan aves the two aquifers. It is feasible 
to identify these sources of leakage on the basis of 
HCO3(-), U, and 2-H content of groundwater. The 
increase in at any particular point in the 
aquifer, over a period of t time could be caused by 
vertical seepage of saline water from the uncon- 
fined aquifer or by lateral flow of high 
waters the outlying flanks of the 
Both of these effects could be resolv por even 
quantified on the basis of a (HCO3(-), he hy pl 
involves extensive hydroc in space 
call tan, Ge velillly Gf Ghee cau exit bo 
determined by its practical use. The study reveals 
that a good correlation between HCO3() and ure- 
nium concentration, if found in undwater 
; ting 
groundwater bodies and sometimes in qualitative 
and quantitative determination of mixing that 
might occur between them. Such a concept, which 
should invariably be used in the context of the 
overall hydrogeological setting and with comple- 
mentary data on environmental iso tracers, 
and major ions, could be a useful tool in hydrologi- 
cal investigations. (See also W87-05100) (Lantz- 


PTT) 
W87-05124 


GROUNDWATER CHEMISTRY IN THE HAM- 
BURG REGION, 
+ eecmm Landesamt Hamburg (Germany, 


J. Ehlers, and J. Grieger. 

IN: Relation of Groundwater Quantity and Qual- 

ity, ecw s of a Symposium Held During the 
General Assembly of the International 

Union yon wd and h Hamburg, FR 

Germany, August, 1983. Ss Publications No. 

146. p 285-293. 4 fig, 18 ref. 


Descriptors: *Saline 
water in’ tion, analysis, 
*Path of pollutants, *Hamburg, *West Germany, 
Paty 4 pollution sources, Aquifers, Water analy- 
Nitrates, S 
Chlorides Gypsum, Saline water intrusion. 


*Groundwater pollution, 
*Saliniza' *Chemical 





of gypsum at 
domes due to ascending salt water. i 
discussed are sulfates, nitrates and chlorides. So 
far, the local anthropogenic contamination is re- 
stricted to the upper amaet yay m+ yo 
(e.g. around garbage dumps and on industrial es- 
tates) is not discussed here. In the agricultural 
areas there is a a anaes See. 
especially in areas wi tration rates. 
slight enrichment of chlonide i in the u aquifer 
ey es heen eee ee of 
the roads in winter. (See also W87-05100) (Au- 
abstract} 


thor’s 
'W87-05125 


GEOGENIC GROUNDWATER POLLUTION IN 
THE HAMBURG REGION, FR GERMANY, 

M. Schulz, and K. Wichmann. 

IN: Relation of Groundwater Quantity and ~- 


Geophysi 
Germany, prom 4 Saees IAHS Publication No. 
146. P 295-306. 13 fig, 9 


Descriptors: *Groundwater i poltin *Hamburg, 
*West Germany, *Water pollution sources, Saline 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


water intrusion, Water quality control, Ground- 
water quality, ity coefficient, Aquifers, 
Humic acid, Leachates, Groundwater manage- 
ment. 


The town of Hamburg and its environs with two 
million inhabitants is supplied by 21 waterworks. 
Water for human use is drawn from three main 
aquifers. In some parts of the region deep Tertiary 
aquifers suffer geogenic pollution from humic acid 
and salt water, depending on groundwater abstrac- 
tions. The salt water many originate from either 

formation 


it the length of each of the perme- 
data, in time and space, provide 
ale ari Fhe dha i tine and space, provide 
distribution in the aquifers. Three case studies are 
presented. The control mechanisms enable efficient 
water quality management. (See also W87-05100) 
(Author’s abstract) 
W87-05126 


HYDROGEOCHEMISTRY OF GROUNDWAT- 
ER IN THE DELHI REGION OF INDIA, 
Jawaharlal Nehru Univ., New Delhi (india). 
School of Environmental Sciences. 

For primary bibliographic entry see Field 2F. 
W87-05127 


For primary bibliographic entry see Field 5G. 
W87-05130 


MULTI-PHASE TRANSPORT OF PETROLE- 
UM HYDROCARBONS IN THE SUBSURFACE 
ENVIRONMENT: THEORY AND PRACTICAL 
APPLICATION, 

EA 


g, Science, and Technology, Inc., 
Sparks, 


R. E. Hinchee, and H. J. Reisinger. 

IN: Petroleum Hydrocarbons and Organic Chemi- 
cals in Ground Water - Prevention, Detection and 
Restoration - A Conference and Exposition, Pro- 
ceedings of the NWWA/API Conference, Novem- 
ber 13-15, 1985, The Westin Galleria, Houston, 
Texas. 1986. p 58-76, 7 fig, 4 tab, 9 ref. 


i : *Path of pollutants, *Groundwater 
pollution, “Hydrocarbons, *Multiphase flow, 
Groundwater movement, Density, Vapor pressure, 
hie i Hydrophobicity, Chemical ysis, Oil 
pollution. 


ee transport in the subsurface environ- 
occurs in several phases including bulk 
fiquid, dissolved, and vapor phases. Mechanisms 
that influence include the physicochem- 
thet nm compounds present 

© pressure, we and hy- 

drophobicity as hep as the physical and chemical 

of the subsurface environment including 

and groundwater rg Hydrocar- 

Ga liquids are typically complex mixtures com- 
of numerous compounds, each with its own 
individual physicochemical and, therefore, trans- 
of chemical data can 


relative enrichment by more soluble, less hydro- 


phobic corey nage pe compounds as a function of 


a spill. Vapor phase typi- 
cally results in relative enrichment in more volatile 


design of an 
program. (See also W87-05128) Acthor's 
abstract 
W87-05133 


MIGRATION AND APPARENT SUBSURFACE 
BIODEGRADATION OF ORGANIC COM- 
POUNDS IN A FRACTURED BEDROCK AQUI- 


FER, 

Dames and Moore, Cranford, NJ. 

C. Tsentas, and D. J. Supkow. 

IN: Petroleum Hydrocarbons and Or; 

cals in Ground Water - Prevention, in ro 
Restoration - A Conference and ae Pro- 
ceedings of the NWWA/API Conference, Novem- 
ber 13-15, 1985, The Westin Galleria, Houston, 
Texas. 1986. p 77-89, 5 fig, 2 tab, 1 ref. 


—_—— *Path of —=: a — 
—— Aquifers, 

ie pollution, “on, ysis, Tetrachlor- 

oethylene, Biodegradation, Volatile organics, 

Plumes, Groundwater movement. 


A spill of an unknown volume of tetrachloroethy- 
lene over an eight-year period contaminated the 
groundwater in a shallow bedrock aquifer in cen- 
tral New Jersey. In addition to tetrachloroethy- 
lene, several other organic compounds were de- 
tected in groundwater samples. No free-phase te- 
trachloroethylene was detected, conte suggest- 
ing that the entire spill was adsorbed on the soil 
surfaces in the unsaturated and a zones at 
or near the spill site. Volatile or, und water 
contaminants, primarily tetrachlo: chen lene, have 
migrated to the southeast within the northwest- 
southeast trending bedrock fracture zone. The con- 
taminants appear to be confined to the fracture 
zone and are not migrating laterally outside this 
zone. Some contaminants have migrated vertically 
into the deeper of the bedrock aquifer. Conver- 
gence of clean groundwater into the fracture zone 
is causing dilution of the contaminants as they 
migrate toward the southeast. The zone of peak 
concentration of volatile organic contaminants is 
currently remaining in the vicinity of the spill site. 
Dilution of the contaminant plume by converging 
freshwater as the contaminants flow along the 
fracture zone gives the appearance that the con- 
taminant plume is not migrating. The detection in 
the groundwater of some organic contaminants not 
known to have been spilled suggests that they may 
be the result of the biodegradation of tetrachlor- 
oethylene in the subsurface. (See also W87-05128) 


(Lantz-! 
W87-05134 


GROUND-SURFACE INTERACTION IN PRO- 
MOTION OF CONTAMINATION BY UNDER- 
GROUND STORAGE TANK LEAKAGE: A 
CASE STUDY, 

Southern Methodist Univ., Dallas, TX. Center for 
Urban Water Studies. 

M. A. Collins. 

IN: Petroleum Hydrocarbons and Organic Chemi- 
cals in Ground Water - Prevention, Detection and 
Restoration - A Conference and Exposition, Pro- 
ceedings of the NWWA/API Conference, Novem- 
ber 13-15, 1985, The Westin Galleria, Houston, 
Texas. 1986. p 90-110, 3 fig, 4 tab, 27 ref. 


Descriptors: *Groundwater pollution, *Under- 
ground ie *Leakage, *Path of pollutants, 
Case Gasoline, Fate of pol- 


studies, 
lutants, Water “able, Soil contamination, Storage 
tanks, Recharge. 


During the period of 1978 thru 1982, hydrocarbon 
fuel was found in a telephone manhole at an inter- 
section in a small city in North Central Texas on 
four different occasions. The underground fuel 
storage tanks at three different gasoline service 
stations were ible sources of this fuel. While 
comparison of recovered fuels to fuels from the 
potential sources using gas parcapeen as (GC) 
indicated one station as the more probable source, 
the GC analyses were not conclusive. Analysis 

y supports the hypothesis that gasoline nan 
age subsurface storage tanks and/or piping 
was carried to the vicinity of the telephone conduit 
draining to the telephone manhole located at Ave- 
nues N and E as a result of moisture penetrating 
unsaturated soils in the vicinity of gasoline accu- 
mulations and, ibly in addition, locally rising 
water tables lifting gasoline accumulations to con- 
duit levels and thus facilitating gasoline entry into 
the telephone conduit. Furthermore, the temporal 


occurrence and amounts of precipitation events 
also indicate that the most p: le source of such 
gasoline accumulations was the Station A site stor- 
age tanks and/or piping leading to or from such 
storage tanks. Data on unaccounted for gasoline 
further support this conclusion. This case stud: 
demonstrates the importance of the combined 
fects of surface recharge and subsurface transport 
in accounting for the migration of hydrocarbon 
products from underground storage tanks. Because 
such tanks are typically at shallow ths, direct 
surface ——. can be very influential in produc- 
ing a flushing effect which, as in the present study, 
may be accentuated by subsurface geology which 
can tend to slow or retain downward percolating 
waters. Simple analytical models are, in the 

ence of limited data, appropriate for providing 
reasonable estimates of the temporal behavior of 
moving fluids in order that contamination events 
can be correlated with surface recharge behavior. 
The temporal nature of surface recharge can be 
very icant in yielding an obvious quasi-peri- 
odic vior to the occurrence of contamination 
events. (See also W87-05128) (Lantz-PTT) 

W87-05135 


ASSESSMENT OF COAL TAR CONSTITUENTS 
MIGRATION: IMPACTS ON SOILS, GROUND 
WATER AND SURFACE WATER, 

Northeast Utilities Service Co., Hartford, CT. 

For primary bibliographic entry see Field SC. 
'W87-05136 


BIOTRANSFORMATION OF GASOLINE HY- 

DROCARBONS IN METHANOGENIC AQUI- 

FER MATERIAL, 

Okiahoma Univ., Norman. Environmental and 

Ground Water Inst. 

B. H. Wilson, and J. F. Rees. 

IN: Petroleum Hydrocarbons and Organic oop 

cals in Ground Water - Prevention, 

Restoration - A Conference and Exposition, Pro. 

ceedings of the NWWA/API Conference, Novem- 

ber 13-15, 1985, The Westin Galleria, Houston, 

Texas. 1986. p 128-139, 3 fig, 1 tab, 18 ref. USAF 

— ency Agreement No. RW57930615-01-1 
e EPA. 


Descriptors: *Fate of Pollutants, *Biodegredation, 
*Biotransformation, *Hydrocarbons, ‘*Gasoline, 
onion *Chemical analysis, Methanogenic ma- 
oe emg sed hse aor Ben- 
pony ” Leac tes, Toluene, Ethyl 

ylbenzene, Degradation, Sou po Ay River. 


Leaks and spills, especially petroleum products, 
are one of the leading sources of groundwater 
pollution. Four Fo nga: poem characteristic of a 
weathered gasoline spill were studied in authentic 
aquifer material (alluvium from the floodplain of 
the South Canadian River) that receives municipal 
landfill leachate and is known to support methano- 
genesis. They were: benzene, methy (tolu- 
ene), ethylbenzene, and 1,2-dimethylbenzene (0- 
xylene). All manipulations were done in an anaero- 
bic glovebox to insure the maintenance of methan- 
ogenic conditions. The treatments were: (1) aquifer 
materials plus alkylbenzenes, (2) aquifer material 
plus alkylbenzenes and nutrients, (3) aquifer mate- 
rial, autoclaved plus ogy oy autoclaved 
water plus alky’ and (5) aquifer material 
without pr Aa Initial concentrations were 
ap roximately 600 micrograms/L for benzene and 
toluene and 250 micrograms/L for ethylbenzene 
and 0-xylene. All of the compounds were degraded 
in the anaerobic subsurface material with or with- 
out nutrients. Toluene degradation was apparent 
after six weeks. At the end of twenty weeks of 
incubation the concentration of toluene was re- 
duced by 80% of the original amount. Benzene and 
o-xylene were reduced by 20%, and ethylbenzene 
was reduced by 12%. Significant degradation of all 
compounds after 40 weeks of incubation. 
The concentration of toluene was reduced by 98%, 
that of benzene was reduced by 72%. The concen- 
trations of ethylbenzene and 0-xylene were re- 
duced by 74% yor 78%, respectively. The com- 
pounds did not degrade in autoclaved aquifer ma- 
terial or water, implicating a biological process. 
Disappearance of toluene was rapid; the other 
compounds required considerable lag time before 





degradation occurred. (See also W87-05128) (Au- 
thor’s abstract) 
W87-05137 


MICROBIAL DEGRADATION KINETICS OF 
ALCOHOLS IN SUBSURFACE SYSTEMS, 
Virginia Polytechnic Inst. a State Univ., Blacks- 


bur; of Civil Engin 
KB. Whi J.T. Noe De D. ‘Goldsmith, and S. 


IN’ Pe Petroleum Hydrocarbons and Organic Chemi- 
cals in Ground Water - Prevention, Detection and 
Restoration - A Conference and Exposition, Pro- 
ceedings of the NWWA/API Conference, Novem- 
ber 13-15, 1985, The Westin Galleria, Houston, 
Texas. 1986. p 140-159, 9 fig, 4 tab, 7 ref. 
Descriptors: *Degradation Pravin *Alcohols, 
oa *F;  . I und I 
gradation, ech areata water pollu- 
tion, Methanol, be en butyl alcohol, Gasoline, 
Aquifers, Anaerobic conditions. 


The subsurface biodegradation rates of methanol 
and tertiary butyl alcohol (TBA), two compounds 
used commercially as gasoline additives, were 
studied. Four locations were chosen for vA 
soil and groundwater sampling: Dumfries, V. 

rt, PA, and Weyland, 


Philadelphia, PA, Will 
NY. One of the samp! sites had been previously 
contaminated for = _ cg heer gasoline con- 
taining tertiary butyl alco! ignificant bacterial 
populations were found to exist in all subsurface 
samples, down to depths of 100 feet. In an aerobic 
aquifer, both methanol and tertiary butyl alcohol 
were found to biodegrade readily. Pristine, anaero- 
a also exhibited high meth- 
fates. ae bee = 
ll pi conditions, tertiary butyl alcohol was 
only slowly pe Complete utilization of 
tertiary — alcohol never occurred in pristine, 
anaerobic aquifers. Contamination of an aquifer by 
gasoline had no observed effect on methanol bio- 
de; but seemed to cause an enhancement 
of tertiary butyl alcohol biodegradation. In this 
anaerobic contaminated groundwater system, TBA 
utilization proceeded slowly initially, similar to 
uncontaminated systems, then increased dramati- 
cally after 40 days. Anaerobic TBA utilization 
ee ee ee foe eee eee 
strate concentration in both contaminated and _ 
SS Kinetic analysis revealed that TBA 


extrapo 
to lower temperatures. (See also W87-05128) (Au- 
thor’s abstract) 
W87-05138 


NATURAL ATTENUATION OF AROMATIC 
HYDROCARBONS IN A SHALLOW SAND AQ- 


UIFER, 

Waterloo Univ. pap vo ag of Earth Sciences. 
J. F. Barker, and G. C. Patrick. 

IN: Petroleum Hydrocarbons and Organic Chemi- 
cals in Ground Water - Prevention, Detection and 
Restoration - A Conference and Pro- 
ceedings of the NWWA/API Conference, Novem- 
ber 13-15, 1985, The Westin Galleria, Houston, 
Texas. 1986. p 160-177, 7 fig, 1 tab, 13 ref. 


Descriptors: *Fate of pollutants, *Path of pollut- 
*Hydrocarbons, 


pollution, Groundwater movement, Oxygen. 


Inadvertent release of petroleum products such as 
gasoline into the subsurface can initiate ground- 
water contamination, particularly by the toxic, 
water-soluble and mobile gasoline components: 
benzene, toluene and xylenes (BTX). This field- 
— research study was undertaken to examine 
ps oe the rate of — and 
e persistence of dissolved BTX in groundwaters 
in a shallow, unconfined sand —_ a: In this 
paper, the natural attenuation of is empha- 
sized. BTX-spiked Sa was introduced 
below the water table and this migration of con- 
taminants thro a dense sampling network was 
monitored. components migrated slightly 
slower than the groundwater due to sorptive retar- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


dation. Essentially all the injected mass 
was lost within 434 days due to biodes 
Hane of siede tune apne Seabienter m- and p- 
xylene, lower for p-xylene, lower for o-xylene and 
toluene and lowest it beyond 7 — wi asthe only only 
component to persist ys. tory 
pp ge experiments produced similar rates. 
A dominant control over bey erm is 
the availability of dissolved oxygen. persisted 
at the field site in layers low in dissolved oxygen. 
mass loss rates over time observed in 

it are not likely due to first- 

rates, bs i rather to 4 — 


f BTX 


the field 
order de; 
= of small BTX mass 

— hy also W87-05128) (Author's ern 


SORPTION AND DESORPTION OF DE- 

GREASING CHLOROORGANICS WITH SUB- 

SURFACE SEDIMENTS, 

Missouri Univ.-Rolla. 

J. C. Huang, B. A. Dempsey, S. Y. — and H. 

IN: Petroleum Hydrocarbons and Or, 

cals in Ground Water - Prevention, gre 
- A Conference and Petey Pro- 

ceedings of 3 tag ee a ge a sy Novem- 

ber 13-15, , The Westin Galleria, Houston, 

Texas. 1986. ~ Ti8-188, 7 fig, 1 tab, 4 ref. 


Descriptors: *Sorption, * tion, *Path of pol- 
lutants, *Fate of pollutants, S lace sediments, 
Sediment contamination, Tetrachloroethylene, 
Trichloroethylene, Trichloroethane, Bentonite 
clay, Chemical analysis, Volatile organics, 
Groundwater pollution, Soil contamination. 


The adsorption and desorption of three chlcroor- 
ae solvents, i.e., tetrachloroethylene fe ‘h- 
loroethylene, PCE), trichloroethylene ) and 
trichloroethane TCA) by selected vice yee 
als were evaluated. Th 
of these Set se en clay is re- 
ported. Consi ap were devoted to > 
veloping proper pots oom protoco 
the chloroorganics are extremely volatile oad 
pa haga eb map ine fn oe atch 
system during the rption it or extrac- 
tion process. The caput dh it that 
sans aon ior PCE, 
TCE, and TCA. Other soil minerals that are simi- 
lar to bentonite should not be expected to have a 
strong adsorption for the volatile chloroor 
However, it must also be realized that, from the 
difference in the partition coefficients between ad- 
sorption and desorption reactions due to the so- 
led ‘solids effect’, once the chloroorganics 
become adsorbed by the bentonite, they will take a 
much longer time to become desorbed than the 
original adsorption reaction. The significance of 
this i it will greatly influence the speed of future 
groundwater cleanup through umpage and air 
es operation. Soils with Gin higher total organic 
content are being tested for their adsorptive 
capacities ho the volatile organic solvents. It is 
expected that the extent of adsorption will be 
—_* but he rates of adsorption and desorption 
will be slower than those obtained for the benton- 
ite. Future tests will also include the determination 
of the sorptive ities and the reaction rates for 
higher concentrations of solutes. The rate of disso- 
lution of volatile chlorinated hydrocarbons from 
pure phase droplets is considered to be an impor- 
tant parameter when neat material has entered the 
—_ — also W87-05128) (Lantz-PTT) 


EFFECTS OF CLAY MINERAL-ORGANIC 
MATTER COMPLEXES ON GASEOUS HY- 
DROCARBON EMISSIONS FROM SOILS, 
Radian Corp., Austin, TX. 

CG. Manos, K. R. Williams, W. D. Balfour, and 
S. J. Williamson. 

IN: Petroleum Hydrocarbons and Organic Chemi- 
cals in Ground Water - Prevention, Detection and 
Restoration - A Conference and Exposition, Pro- 
ceedings of the NWWA/API Conference, Novem- 
ber 13-15, 1985, The Westin Galleria, Houston, 
Texas. 1986. p 189-206, 3 fig, 5 tab, 7 ref. 


Descriptors: *Path of pollutants, *Clays, *Organic 
matter, *Hydrocarbons, *Soil contamination, *Ad- 


Sources Of Pollution—Group 5B 


sorption, Volatile organics, Pentane, Soil columns, 
Emissions, Organic compounds. 


ateagiad un ts ocean epee 


soils. If po acim effects were 

it, the second objective was to 

evaluate the effects of surface area and surface 
reactivity on adsorption. Liquid n-pentane was 
placed into the bottom of a soil column containing 
incorporations of silt plus clay into sand and the 
resulting n-pentane gaseous emission concentra- 
tions measured over a twenty-four hour period. N- 
pentane emission concentrations were reduced by 
one percent for every percent incorporation into 
sand of the undisturbed silt plus clay fraction con- 
taining clay mineral-organic matter complexes. N- 
— emission concentrations were reduced by 
four percent for every percent incorporation into 
sand of the 400 C fired (organic matter removed) 
silt plus clay fraction. Incorporation of the ‘less 
than 0.063 mm’ (silt plus clay) fraction, taken from 
a natural soil (Houston Black Series), into Ottawa 
Sand matrix soil columns resulted in decreased 
emissions of n-pentane over a pana By Ae period 
of monitoring. Similar results were obtained by 
incorporation of 400 C fired silt plus clay fractions 
into Ottawa Sand. Conclusions to be drawn are 


ils. Results of this study indicate 
that the form in which organic matter resides in 
soils determines the extent to which cage moat of 
VOCs may affect subsequent emission concen 
tions. (See also W87-05128) (Author’s pr 
W87-05141 


VOLATILE ORGANIC SCANS: IMPLICA- 
ppt FOR GROUND WATER MONITORING, 
kheed Engineering and Management Services 
Con Inc., Las Vegas, NV. 
R.H. Plumb, and A. M. Pitchford. 
IN: Petroleum Hydrocarbons and Organic Chemi- 
cals in Ground Water - Prevention, Detection and 
Restoration - A Conference and Exposition, Pro- 
ceedings of the NWWA/API Conference, Novem- 
ber 13-15, 1985, The Westin Galleria, Houston, 
Texas. 1986. p 207-222, 3 fig, 5 tab, 8 ref. EPA 
Contract Nos. 68-03-3050 and 68-03-3245. 


Descriptors: *Monitoring, ‘*Volatile organics, 
*Groundwater pollution, *Groundwater quality, 
Water quality control, Waste disposal, Hazardous 
wastes, Data interpretation, Organic compounds. 


Water quality data from 183 hazardous waste dis- 
posal facilities were compiled to document the 
extent of groundwater contamination in the vicini- 
ty of these sites. The magnitude of the groundwat- 
er monitoring problem by these sites is dem- 
onstrated by ie fact that 723 substances have been 
reported in the groundwater, the frequency of 
occurrence of each substance is highly variable, 
and the concentration range for each substance 
may span as many as seven orders of magnitude. 
The compiled data were used to evaluate the per- 
formance of the Indicator Parameters specified in 
the original RCRA Interim Status groundwater 
monitoring regulations. The evaluation suggested 
that the Indicators as presently used are inadequate 
monitors of c! ig groundwater quality condi- 
a An alternative approach for monitoring or- 
contamination of groundwater that relies on 
See use of volatile organic © ane was identified. The 
resentation of monito: data as a cumulative 
equency of detection of individual compounds 
an analytical group (volatiles, acid extracta- 
bes base/neutrals, pesticides) agement a family 
of curves for which the volat ones was most 
abundant. This pattern was observed with national 
and regional data summaries whether results were 
expressed as a frequency of detection, an average 
concentration, or a maximum concentration. It is 
suggested that volatile organic scans might be used 
asa technique to establish the extent of 
organic monitoring of groundwater needed at a 
hazardous waste disposal facility. (See also W87- 
05128) (Author’s abstract) 
W87-05142 
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SAMPLING FOR TRACE LEVEL DISSOLVED 
HYDROCARBONS FROM RECOVERY WELLS 
RATHER THAN — WELLS, 


For pliner tiniographic entry vee Field 56. 


MONITORING OF UNDERGROUND STOR- 
AGE TANKS: CURRENT TECHNOLOGY, 


, 
bn F.), Inc., West Chester, PA. 
pnary biogrphic etry se Fed SA. 


OF CONTAMINATION 
ODS, 


A Conference and 
ceedings of the NWWA/API Conference, Novem- 
ber 13-15, 1985, The Westin Houston, 
Texas. 1986. p 265-275, 4 fig, 8 ref. 


voy of pollutants, *Fate of pollut- 
anal Gas chromatograph 


y> 
on Pensacola, Aromatic hydrocar- 
bons, Nitrogen ro sens Methane, * 


ee ee © eee oa 
to 14 milligrams per liter. Complex lithologi 

hydrochemical variability related to ao 

nie aii ademas Ste 

tion a difficult task using conventional procedures. 

——— pe holes were drilled and samples 


ing plan to maximize plume delineation. Further, 
Soy quenih quits steed oo chain et ell 
preservation, shipping, and 

avoided by the onsite capabilities. 

= ty W87-05128) (Lantz-PTT) 


CASE HISTORY: SURFACE STATIC COLLEC- 
TION AND ANALYSIS OF CHLORINATED 
HYDROCARBONS FROM CONTAMINATED 
GROUND WATER, 

Ses peiueny tRtagey hic entry see Field 5A 

‘or en see a 
wae? 


USE OF SOIL GAS SAMPLING TECHNIQUES 
FOR ASSESSMENT 


F GROUND WATER 
CONTAMINATION, 
Warege Bagiossriag, ln. 


ELECTROMAGNETIC MEASUREMENTS FOR 
noe HYDROCARBON INVESTIGA- 
} sng Dresser and mer Inc., Annandale, VA. 
W. R. Saunders, and R. M. Germeroth. 

IN: Petroleum Hydrocarbons and Organic Chemi- 
cals in Ground Water - Prevention, ion and 


- A Conference and Exposition, Pro- 
ceedings of the NWWA/API Conference, Novem- 
ber 13-15, 1985, The Westin Galleria, Houston, 


Texas. 1986. p 310-321, 6 fig. 
Ss *Path of pollutants, *Fate of pollut- 
Ye gy *H Conduc- 
av. Soaneens lectrical a Groundwater 


migration. 
ydrant pits may be a mai 
subsurface hydrocarbon 
tions of any remote 


monitor well program. However, 
its believed that the use of this geophysical toch: 
nique is a viable option that should be discussed 
and reviewed for implementation at sites where 


hy 
(See > be W87-05128) (Lantz-PTT) 
W87-05149 


NEW GROUND WATER SURVEY TOOL: THE 
COMBINED CONE PENETROMETER/ 
VADOSE ZONE VAPOR ea 


ST Linea! Tw W. Hoskins ond RL. 


Bo; 
IN: estoum Hydrocarbons and Organic Chemi- 
cals in Ground Water - Prevention, Detection and 


Texas. 1986. p 322-330, 7 fig, 5 ref. 


Descriptors: *Groundwater quality, *Laboratory 
equipment, *Cone etrometer, *Vadose Zone 
Vapor ope Volatile organics, Unsaturated zone, 
Chemical analysis, Gas chromatography, Hydro- 


A soil cone 


penetrometer has been modified to 
allow sampli 


of gases in the vadose zone. This 
tool was dev to obtain information concern- 
ing soil type quantitative volatile organic com- 
Pound data in the unsaturated zone sim taneously. 
uses are in identifying leaks and —_ 
ing contaminant plumes from underground storage 
tanks and and surveying uncontrolled 
waste sites to strategically place —— bor- 
ings and groundwater monitorin; ——— The Cone 


Penetrometer/Vadose epee (CP/VZV) 
Gaees abo ala cls 

inc! ve tip o cone peek, omar 
The tool is hydraulically advanced into the ground 
using a drill rig equipped with an automatic ones 
assembly. Wiring from the cone penetrometer and 
tubing from the gas collection barrel are connected 
to aboveground equipment. Gas samples are ana- 
lyzed by either an “ vapor meter or portable 


soils y the cone penetrome- 
ter data. The ne CP/VEV pot significantly reduces 
the time and cost of the investigation of sites 


94 


contaminated with volatile petroleum hydrocar- 
pe and organic chemicals. It reduces the | number 


borings ly required by allo more 
haowiadanatiie placement of Ting Fone 
and groundwater monitoring wells. By reducing 
er is a cree ae, ee 
A a — which - be oo ae 


ot aan See also save7-05138) (Author's 


aches 
W87-05150 


‘ATION OF sg CHROMATOG- 
IN SUBSURFACE 


IN: Petroleum Hydrocarbons and Or, 
cals in Ground Water - Prevention, and 
Restoration - A Conference and Pro- 
ceedings of the NWWA/API en Novem- 
ber 13-15, 1985, The Westin Galleria, Houston, 
Texas. 1986. p 331-357, 18 fig, 1 ref. 


—— *Gas c hy, *Hydrocar- 
+ melt pollution, *Data interpreta- 
= *Path of pollutants, Chemical analysis, Fate 
of pollutants, ee aes Gasoline, Sample 
chestnuts Monitoring. 


ie ma 


carbons. Interpretive techniques have been used 
_ both qualitative and quantitative analysis of 


low limits of detection. Analysis of GC data also is 
used to obtain qualitative information from liquid 
hydrocarbon samples by determining the composi- 
pr ap mega pa The relative age of 
Se cen tee Oe a. Be 
degradation from GC information. De- 
termination ofthe hydrocarbon source and migra 
can be made from GC analysis of fluid 
pore ar collected at two or more locations. Inter- 
pretation of GC results in the laboratory without 
consideration of pertinent hydrogeological infor- 
mation may lead to incorrect conclusions. Product 
sample identification may be difficult because of 
the differences in refined products, variations in 
marketing distribution, and c! that occur in 
the product in the subsurface. Interpretation 
water sample analyses can be complicated by vola- 
ace — hydrocarbons and sensitivity to 
lowes y P rocedures before analysis. 
Ge alo W875 128) (Author’s abstract) 


TOLUENE LOSS INVESTIGATION AND RE- 
MEDIAL ACTION AT TWO GEOLOGICALLY 
COMPLEX INDUSTRIAL SITES IN EASTERN 


NEBRASKA, 

Hoskins-Western-Sonderegger, Inc., Lincoln, NE. 
R. W. Elliott. 

IN: Petroleum Hydrocarbons and Or 
cals in Ground Water - Prevention, 
Restoration - A Conference and 


ic Chemi- 
Exposition, Pro- 
ceedings of the NWWA/API Conference, Novem- 
ber 13-15, 1985, The Westin Galleria, Houston, 
Texas. 1986. p 374-396, 9 fig. 


Descriptors: *Toluene, *Water Path of pollut - 
ment, *Groundwater pollution, *Path of pollut- 
ants, *Nebraska, Geohydrology, Soil characteris- 
tics, Water sampling, Chemical pre Aquifers, 
Soil contamination, Clays, Geology. 


A two-phase investigation of static and dynamic 
hydrogeologic conditions was adapted to two in- 





dustrial sites of toluene losses. At each site, soil 


and water sampling, aquifer testing, and eventual 
in-place testing of recovery/interception systems. 
The two-phase analysis resulted in remedial action 
recommendations that were site specific and could 
be used in design of less costly recovery/in' 
tion systems. Application of peg re site 
a permitted fective poh any for 
sung enliek ' ¢ in cases of both aquifer and soils 
contamination. Site One required hydraulic remov- 
al of toluene from an aquifer unit. Site Two re- 
quired interception of toluene contaminated 
hed’ groundwaters from — clay soils man- 
a thick sequence of glacial till. The two-phase 
lysis is recommended as a workable scenario 
for a tee tera cooperation pro- 
viding the highest level of efficiency and under- 
standing for remedial action in complex geologic 
settings. (See also W87-05128) (Lantz-PTT) 
W87-05153 


ADVANTAGE OF UTILIZING MULTIPLE RE- 
bl WELLS FOR AQUIFER RESTORA- 
TION, 

Groundwater Technology, Inc., Concord, CA. 
For primary bibliographic entry see Field 5G. 
W87-05155 


DEGRADATION OF AROMATIC HYDROCAR- 
BONS WITH BACTERIA FROM OIL CON- 
TAMINATED AQUIFERS, 

Technical Univ. of Denmark, Lyngby. Dept. of 
Sanitary Engineering. 

B. Jensen, E. Arvin, and A. T. Gundersen. 

IN: Petroleum Hydrocarbons and Organic Chemi- 
cals in Ground Water - Prevention, Detection and 
Restoration - A Conference and Exposition, Pro- 
ceedings of the NWWA/API Conference, Novem- 
ber 13-15, 1985, The Westin Galleria, Houston, 
Texas. 1986. p 421-435, 6 fig, 7 tab, 14 ref. 


Descriptors: “Biodegradation, *Fate of pollutants, 
*Hydrocarbons, unds, 


*Aromatic compo *Bacteria, 
*Oil pollution, *Aquifers, Biodegradation, Water 
pollution treatment, Naphthalene, Fixed film, 
Groundwater pollution, Gasoline, Fuels, Cleanup 
operations. 


The biodegradation kinetics for naphthalene as a 
model compound were investigated in suspended 
ee ee See & Re ween 
oxygen. gradability of one- two ringed 
aromatic hydrocarbons was also studied with 
—— from oil contaminated aquifers. 
‘ganisms were able to degrade one- and 
two-ringed aromatic hydrocarbons down to 1 mi- 
pe ge or lower with a fairly reaction 
napithalen sufficient oxygen and nutrients. With 

lene as the only carbon and energy source 


in a fixed biofilm could easily 
pipe drocarbon down to 1 microgram/L. 


The Monod constant, K sub s, appears to be about 

1 microgram/L or even lower, which indicates a 

pos tng peor ey tao gear pana 

ee eee 

the reaction rate for organic com 

quand tieh andor ts Se eee enmen 

tration range. If groundwater is taken from an 
anaerobic 


with 


SS 6 SS So This 
teow io hydrocarbon concentration 
low hale bo Pag fe ezpecnelen pane 


W87-05156 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


BIOTRANSFORMATION OF PETROLEUM 
HYDROCARBONS IN DEEP UNSATURATED 


SEDIMENTS, 
Geraghty and Miller, Inc., Oak Ridge, 
For primary bibliographic entry ard  Rield 5G. 
W87-05158 


5C. Effects Of Pollution 


FACTORS AFFECTING THE RESPONSE OF 
CUT GRASS TO THE NITROGEN CONTENT 
OF DAIRY COW SLURRY, 

National Inst. for Research in Dairying, Reading 


(England). 
For rocerg bibliographic entry see Field SE. 
W87-04364 


TOLERANCE OF HOLCUS LANATUS AND 
AGROSTIS STOLONIFERA TO SODIUM 
ps IN SOIL SOLUTION AND SALINE 
Liverpool Univ. (England). Dept. of Botany. 

For primary bibliographic entry see Field 3C. 
W87-04375 


SOME OBSERVATIONS ON A CHOLERA 
OUTBREAK AT THE UMVOTI MISSION RE- 
SERVE, NATAL, 

National Centre for Ocupational Health, Johannes- 
burg (South Africa). 

F. Sitas. 

South African Medical Journal, Vol. 70, No. 4, 
215-218, August 16, 1986. 1 fig, 3 tab, 1 E 


Descriptors: “Water | liution effects, *Path of 

lutants, *Diseases, * transmission, *Chol- 
era, *Natal, *Socioeconomic conditions, *Ablution 

facilities, *Water supply, *Sanitation, Epidemics. 


Between November 1981 and January 1982, 154 
consecutive patients with cholera El Tor Inaba 
were hospi at S hospital, Natal. These 
cases were traced to 130 households in the Umvoti 
Mission Reserve, which were ranked according to 
socio-economic condition, permanence of housing 
materials, ablution facilities, and purity of water 
source. Si it associations were found be- 
tween cholera incidence and both socio-economic 
conditions and water source; the latter two were 
also strongly associated. In a number of instances, 
the outbreak did not follow the downstream flow 
of the rivers. Increased mobility and social gather- 
ing over the holiday season oe oem to have played 
a role in transmission. hee pattern of 
spread may also have resulted non-water- 

persons-to-person transmission. (Author’s 


abstract 
'W87-04378 


AMM 
Osaka Kyoiku Univ. (Japan). Lab. of Environon- 
mental Science and Education. 
For primary bibliographic entry see Field 2H. 
'W87-04406 


FILTERING ACTIVITY OF DAPHNIA IN LOW 
CONCENTRATIONS OF A PESTICIDE, 
Warsaw Univ. (Poland). Dept. of Hydrobiology. 
M. Gliwicz, and A. Sieniawska. 

Limnology and Oceanography LIOCAH, Vol. 31, 
No. 5, p 1132-1138, September 1986. 4 fig, 1 tab, 27 
ref. 


Descriptors: *Water pollution effects, * 
*Pesticides, *Lindane, *Fil 


It is believed that pesticides may amplify the ex- 
pression of eutrophication in lakes by reducing the 
abundance of filter-feeding zooplankton that other- 
wise might keep algal populations under control. 
Lakes enriched with nutrients from agricultural 


Effects Of Pollution—Group 5C 


land in their drainage basins are also frequentl 
cee tae gueeene Oat cos ed any wh 
fertilizers. The zooplankton populations of eutro- 
phic lakes enriched from agriculture are therefore 
more tly exposed to pesticides than those of 
oligotrophic lakes. A concentration of lindane 
(gamma-hexa-chlorocyclohexane) of 0.05 mg/liter, 
much lower than the 48-h lethal concentration 
(LC50) of 3.8 mg/liter, resulted in a 25% depres- 
sion in the uency of movements of filtering 
limbs and mandibles of Daphnia pulex in a food- 
free medium. Different instars (from 2nd to 8th) 
were affected to the same extent. Animals 6-12 h 
_were more sensitive than those 30-36 


molts before reproduction in larger Daphnia spe- 
cies, the effect of low pesticide concentrations may 
be size-selective and, therefore, responsible in _ 
for the ce of large cladocerans from 
eutrophic enriched from agriculture. (Alex- 


-PTT) 
W87-04435 


EFFECT OF CADMIUM- AND ZINC-TREATED 
SLUDGE ON YIELD AND CADMIUM-ZINC 
UPTAKE OF CORN, 

Cornell Univ. Agricultural Experiment Station, 
Ithaca, NY. Dept. of Agronomy. 

F. J. Sikora, and J. Wolt. 

Journal of Environmental Quality JEVQAA, Vol. 
15, No. 4, p 341-345, October-December 1986. 7 
tab, 26 ref. 
Descriptors: *Water pollution effects, *Sludge, 
*Bioaccumulation, * jum, *Zinc, *Corn, 
*Waste disposal, *Land disposal, *Crop yield, 
Wastewater treatment facilities, Loam, Tennessee, 
Roots, Chemical ——— Heavy —_—- So- 
lutes, Availability, solution, Extraction, Com: 
peting use. 


Land application of sludge is sensible and evonomi- 
cally feasible on farmlands in close —— to 
wastewater treatment plants. Sludge ves soil 
physical and chemical properties ag the addi- 
tion of organic matter and essen nutrients. 
However, land application of sludge containing 
high concentrations of Cd, Zn, and other heavy 
metals may pose hazards. Cadmium and Zn reduce 
crop yield and Cd may reach potentially toxic 
levels in plant material. Sludge obtained from a 
regional wastewater treatment plant in Tennessee 
was factorially treated with four levels each of Cd 
and Zn and applied to Statler sandy loam surface 
soil (Humic ludults) sown to corn (Zea mays 
L.) in a greenhouse experiment. The Cd 
and Zn additions (75.1 and 759 mg/kg) soil, respec- 
tively, resulted in dry weight decreases of 19 and 
25%, respectively, for corn and 47 and 56%, 
respectively, for corn roots. 19% dry weight 
reduction at a Cd addition of 75.1 mg/kg soil was 
considerably less than values found in the litera- 
ture. This comparatively modest dry weight reduc- 
tion was attributed to a lower Cd availability due 
to Cd precipitation or binding in the sludge. Zinc 
effectively competed with Cd for uptake as evi- 
denced by a decrease in Cd content of roots with 
increased Zn additions. On the contrary, Cd con- 
tent of tops was not consistently decreased with 
increased Zn application. An increase in the Zn 
levels of sludge was also found to increase the 
solubility of Cd in the sludge and soil. (Alexander- 


PTT) 
W87-04446 


CHARACTERIZATION OF CADMIUM AND 
ZINC IN FOUR SOILS TREATED WITH 
SEWAGE SLUDGE, 

Auburn Univ., AL. Dept. of Agronomy and Soils. 
G. L. Mullins, and L. E. Sommers. 

Journal of Environmental Quality node ag Vol. 
15, ry 4, p 382-387, October-December 1 
fig, 6 tab, 35 ref. TVA Contract TV- S8ADA. 


Descriptors: *Soil treatment, *Sluds e, *Water pol- 
lution effects, *Waste id disposal, 
*Cadmium, *Zinc, Dig vo Loam, Barley, 
GEOCHEM, Computer programs, Soil solution, 
Concentration, Heavy metals, Ions, Ca- 
tions, Roots, Accumulation. 
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e crops of barley (Hordeum 

had been grown on each site prior to 

ing. Soil solutions gy ma on hae yl 

in the range of 1.4 to 

whe Coamapeaen 18 to 135 

The addition of sludge increased the con- 
centration of both metals in the soil solutions of all 
four soils. Evaluation of soil solution data with the 


GEOCHEM showed that 
>85% 385% of the total total soluble Cd and >91% of the 
total soluble Zn existed as the free metal i 
Sludge addition increased the amount of Cd and 
Zn extracted by DTPA and 4 M HNO3. The 
relative increases in soil solution and extractable 

pomegranate bag we 

same sludge was applied at the 

coefficients measured with a 

i method (D sub e), 

1.8 x 10 to minus 11th power to 

minus 9th power sq cm/s for Zn and 

to the minus 11th power to 3.2 x 10 

us 10th power sq cm/s for Cd. The 

cealenien abdiadek tok axe aint on te 
magnitude of D sub e for either Cd or Zn as 
measured by the resin paper method, but the diffu- 
coefficients for Zn were inversely related to 


IF SIMULATED 
TION ON SOIL MICROBIAL ACTIVITY IN A 
ARTZIPSAMMENT, 


cS 
Florida Univ., Gainesville. t. of Soil Science. 


15, No. 4, 0 a October-December 1986. 1 
lution effects, *Simulated 


fig, 2 tab, 
ait cass *Water 
H 5 toes Gea Wing 
s, Irrigation, Respira- 
Som Leothetion, Rliaandontion, Auidiey: 
has become a major environ- 
mental concern of the North American and Euro- 
pean scientific communities. The nature of the 
varies with the characteristics of the af- 
lected ecosystems and sources of the acid precipi- 
tation precursors. The major impact on aquatic and 
terrestrial ecosystems occurs where the average 
annual weighted pH of precipitation 
is <4.6 in combination with soils having a low 
cation exchange capacity (CEC) or the presence of 
exposed noncalcareous bedrock. The effects of 
acid precipitation on microbial and enzyme activi- 
ties were determined in a field study near Melrose, 
irrigat- 
water acidi with 7:3 (v/v) 
H2S04/HNO3 to pH3.0 or 3.6, or with unacidified 
lakewater (pH 4.6, control) at a rate of 10 cm/ 
week for 20 weeks. The experimental plots were 
divided into covered and uncovered subplots to 
determine the effect of excluding natural rainfall 
. oe 2 a ee 


incubation period was lower in soil from 
the pH 3.0 treatment than in soil from the — 
and 4.6 treatments. After the application of 
of simulated acid rain; soil pH, respiration, ons 
phosphatase activity levels were lower in the plots 
protected from natural rainfall. Twenty-four weeks 


after the last acid application there were no differ- 
ences in any of the measured eters between 
the S treatments. (Alexander- 

04450 


REVERSIBLE ARREST OF ARTEMIA DEVEL- 
OPMENT BY CADMIUM, 
Dalhousie Univ., Halifax (Nova Scotia). Dept. of 


Biolo 
P. Rafice, C O. Matthews, J. C. Bagshaw, and T. 


Rae 
Canadian Journal of Zoology CJZOAG, Vol. 64, 
No. 8,  s 1633-1641, ‘August 1986. 10 fig, 36 ref. 
NSERC (Canada) Operating grant A7661. 


Descriptors: *Artemia, *Brine shrimp, *Water pol- 
lution im, *Cadmium, *Hatching, *Population 
—, *Growth, *Reproduction, Emergence, 
Cysts, Membranes, Inhibition, Concentration, 
pene ay Physiology, Microtubules, Aquatic 
organisms, Heavy oa 


The brine shrimp, Artemia, exhibits several charac- 
teristics that have facilitated its use in studies of 
pee tt biochemistry, toxicology, and aqua- 
culture. The or, can be obtained commer- 
cially in essentially unlimited amounts as dormant 
encysted gastrulae and can be easil manipulated 
re cage Artemia is ly interesting 
because the encysted animals undergo an exten- 
sive, relatively synchronous period of de development 
in the absence of cell division allowing study of 
developmental processes separately from cell divi- 
sion per se. Under normal conditions, an encysted 
Artemia embryo a a developmental proc- 
ess that culminates in the gradual, uninterrupted 
emergence of the prenauplius from the cyst. The 
hatching membrane surrounding the emerged or- 
ganism is then ruptured, usually beginning at the 
ior end, and a motile po te is released. 
process was observed microscopically in the 
presence and absence of cadmium and it is report- 
ed that cadmium disrupts Artemia development in 
a dose-dependent manner. At 0.1 micro(u)M, cad- 
mium slows emergence but nauplii eventually 
resume relatively normal development. Emergence 
and hatching are either delayed considerably or 
almost entirely prevented at 1 uM cadmium. Cad- 
mium at 10 uM, completely arrests emergence but 
develo; ene continues at a reduced rate, eventual- 
ly resulting in hatching of some or without 
need for complete emergence. If organisms ex- 
posed to 10 uM cadmium are washed, abnormally 
shaped emerged forms are released and many of 
these eventually hatch, although in an unusual 
manner. Cadmium at 10 uM causes complete, rapid 
precipitation of purified Artemia tubulin at 0 C but 
cadmium at the lower concentrations tested has no 
LS gg inhibitory effect on microtubule assem- 
bly. Although the actual cadmium-induced physio- 
logical changes that result in abnormal develop 
ment of Artemia are not known, the results in 
cate that the interdependence of morphological 
and molecular aspects of Artemia development can 
(Alseander F in a way not previously possible. 


W87-04452 


EFFECT OF SHORT-TERM ACIDIFICATION 


oO, 
Guelph "Univ. (Ontario). ae a” Zoology. 
M. R. Servos, and G. L. Mac! 
Canadian Journal of Zoology, ‘CIZOAG, Vol. 64, 
No. 8, p 1690-1695, August 1986. 4 fig, 2 tab, 32 
tef. NRC (Canada) Contract 0754-31048-0-3931. 


Descriptors: *Acid precipitation, *Acidification, 
*Snowmelt, *Water pollution effects, *Mollusks, 
*Seasonal variation, *Lakes, Sulfuric acid, Hydro- 
gen ion concentration, Sediments, Reproduction, 
Clams, — — exposure, Ontario, Re- 
cruitment, Mi 


—- of ponsyens ——— due to 

Tange transport and deposition of pollutants is 
well documented. Long-term acidification (years 
or decades) of aquatic environments usually occurs 
as the materials that readily assimilate acidic inputs 
in a watershed are slowly exhausted. However, 


during iods of rapid runoff, such as spring 
snowmelt or heavy rainfall, the watershed may not 
be able to assimilate the acid inputs quickly —— 
and short-term (days or weeks) di of p 
may occur. episodic depressions may have a 
substantial impact on aquatic biota well before 
long-term aci tion is even detectable. If so, it 
is possible that the impact of acidic precipitation is 
more severe than presently recognized. 
and sulfuric acid were used to manipulate the pH 
of water in three artificial channels in the outflow 
of Plastic Lake south-central Ontario, during the 
~~ of 1982. Using artificial channels allowed 
manipulation of pH during a natural pH de- 
pression (i.c., spring snowmelt) while minimizing 
confor ‘factors such as mobilization of metals 
pe — sediments. Meg wpe of rr acid 
exi and exaggerat e natural res- 
sion (from pH 5.8 to 4.8) to as low as pH 3.5 over 5 
days, while addition of limestone prevented de- 
pression of pH below 6.4. Survival and reproduc- 
tion of the pisidiid clams Pisidium equilaterale 
Prime and Pisidium casertanum (Poli) and the hy- 
drobiid snail Amnicola limosa Say held in artificial 
channels were not icantly different (p > 0.05) 
among treatments. survival and reproduction 
of A. limosa was also not affected by exposure to 
short-term pH a (e.g., 5.8 vm 4.8; 4.8 to 
4.3) in three south-central Ontario streams during 
spring snowmelt. For various life stages of both P. 
equilaterale and A. limosa, 96-h LC50 values were 
below pH 4.0, which was well below the pH 
observed in any stream in this study. These results 
su that recruitment failure and elimination of 
A. li from acidifying lakes noted in other 
studies was not a direct result of short-term pH 
ss during snowmelt. (Alexander-PTT) 


BACTERIAL MUTAGENICITY AND CARCI- 
NOGENIC POTENTIAL OF SOME AZAPYR- 
ENE DERIVATIVES, 

SRI International, Menlo Park, Pt 

M. J. Tanga, R. M. Miao, and E. 

Mutation Research MUREAV, Vor Tn, No. 1, p 
11-17, October 1986. 2 fig, 2 tab, 15 ref. National 
Inst. ‘of Environmental Health Science Grant 
ES03249. 


Descriptors: *Water pollution effects, *Nitrogen 
compounds, *Carcinogens, *Mutagens, *Bacteria, 
*Bioassay, *Toxicity, *Azapyrenes, *Organic com- 
= sere ze! nonella, Survival, Ames test, 


The mutagenic and carcinogenic — of five 
azapyrenes, which are suspected of environ- 
mental pollutants, were assessed using the Salmo- 
nella assay and the an dent survival 
assay. The compounds ‘tested were: 1-azapyrene, 2- 
azapyrene, 4-azapyrene, 1-aza-2-hydroxypyrene, 
and 2-aza-1-hydroxypyrene. The compounds were 
mutagenic and some were also carcinogenic. All of 
the azapyrenes and the hydroxyl i were 
mutagenic in the Ames test, with only 4-azapyrene 
and 2-aza-1-hydroxypyrene requiring metabolic ac- 
tivation. In the assay, 2-aza-1-hydroxypyrene was 
only very weakly mutagenic. Liver S9 increased 
the number of revertants = plate in all cases, 
suggesting that the metabolites of the azapyrenes 
are the ultimate mutagens. Substitution of a hy- 
droxyl group at the C-1 ition decreases the 
— of 2-azapyrene, while substitution at the C- 
agp hoch of — appears to have ‘no effect. 
dent survival 
assay et bad 2- and 4-azapyrene and 2-aza-1- 
hydroxypyrene have carcinogenic potential. The 
it compound, pyrene, is not a carcinogen and 
is inactive in this system. The substitution of the 
nitrogen moiety in the pyrene ring clearly in- 
creases carcinogenic potential. Both 2-azapyrene 
and 2-aza-l-hydroxypyrene are as potent as 
DMBA in this system, which suggests that they 
are potent environmental carcinogens. (Author’s 


abstract) 
W87-04470 








UNRAVELLING A CENTURY OF ACID POL- 
LUTION, 
For wale’ bibliographic entry see Field 5B. 





CELLULAR READJUSTMENT OF BARLEY 
SEEDLINGS TO SIMULATED A‘ 
Lancaster Univ., Bailrigg (England). Dept. of Bio- 


logs Sciences. 
olfenden, and A. R. Wellburn. 
New Phytologist NEPHAV, Vol. — No. 1, p 97- 


109, September 1986. 7 fig, 2 tab, 3 


Descriptors: *Acid rain, *Buffer a “Tissue 
analysis, *Water pollution effects, *Barley, *Seed. 

lings, *Acidity, *Plant physiology, *Rainfall, Air 
pollution, mgr ion concentration, Growth 
media, Sulfates, oo Anions, ow 
magnetic resonance, Spectroscopy, Orthophos- 
phates, Growth. 


No changes in buffer ca 
were detected in either 
day-old barley seedlings 


ity at any range of pH 
e shoots or roots of nine- 
seedlings grown in dilute acid (pH 3 
or 4) for the four days of growth. Similar lack 
of change in buffer capacity was observed in 
— intermittently sprayed with acidic mists (pH 
3 or 4) as compared to those sprayed with pH 5.6 
media for the last two or four days of growth. 
Acidic treatments caused significant increases in 
the levels of plastidic sulfate, but no c es in the 
plastidic concentrations of other anions. Vacuolar 
tH levels of those tissues which had been —— 
with acidic solutions were significantly lower 
in those similarly sprayed with pH 5.6 solutions. 
This may mean that ATP-dependent H(+)-pumps 
in the tonoplast are involved in cellular readjust- 
ments to the imposed acidity. No growth reduc- 
tions or visible injury were detected, but these 
changes may indicate that homeostatic adjustments 
have an energetic cost which may ultimately ac- 
count for reductions in plant growth attributed 
elsewhere to acidic precipitation. (Author’s ab- 


stract, 
W87-04474 


POLLUTED RAIN FALLS IN SPAIN, 
M. Health. 


New Scientist NWSCAL, Vol. 111, No. 1526, p 
60-62, September 18, 1986. 


Descriptors: *Acid rain, *Air pollution, *Air pollu- 
tion effects, *Spain, *Sulfur dioxide, *Acidity, 
Weathering, Chemical reactions, Limestone, Sand- 
stone, Gypsum, Calcium carbonate. 


The principality of Asturias has Spain’s biggest 
steel works and is the source of most of the coun- 
try’s coal; its industries and towns are sources of 
atmospheric pollution. The University of Oviedo’s 
Department of Petrology is studying the effects of 
this pollution on Oviedo Cathedral, where sculp- 
tures of limestone and dolomite are deteriorating. 
Pollution causes buildings to deteriorate by a com- 
plex interaction between the rocks used in con- 
struction and many environmental factors. The 
problem varies in severity from stains to weather- 
ing and chemical reaction obliterating important 
architectural features or weakening building struc- 
tures. The researchers studying Oviedo Cathedral 
believe that its stones suffer not only from acid rain 
but from local pollution, magnified by local envi- 
ronmental conditions. The main agent of corrosion 
appears to be sulfur dioxide from within the city, 
ited by aerosols. Ferric oxide and carbon 
pollutants may promote corrosion by catalyzing 
oxidation of the gas. Fog and drizzle help transport 
the pollutants, and the prevailing winds determine 
where they will penetrate the rock. Scientists and 
politicians everywhere must evaluate all the fac- 
tors involved to adopt successful remedial or pre- 
ventive measures. (Doria-PTT) 
W87-04478 


PROGRAM AND PERFORMANCE CHARAC- 
TERISTI ENVIRONMENT. 


F ‘AL 
CHAMBERS DURING A LONG-TERM EXPER- 
IMENT WITH NORWAY SPRUCE TREES EX- 
POSED TO OZONE, ACID MIST, AND FROST 
(BESCHREIBUNG DER EXPOSITIONSKAM- 
MERN UND DER VERSUCHSBEDINGUNGEN 
BEI DER BELASTUNG VON PFLANZEN MIT 
LUFTSCHADSTOFFEN UND KLIMASTRESS), 
Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen, Neuherberg (Germany, F.R.). 
Lehrstuhl fuer Bodenkunde. 
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For primary biblio; hic entry see Field 7B. 
W8704488 anes - 


), 
. (Germany, F.R.). Inst. fuer Syste- 


C. Bosch, E. Pfannkuch, K. E. Rehfuess, K. H. 
Runkel, and P. Schramel. 

Forstwissenschaftliches Centralblatt, Vol. 105, No. 
4, p 218-229, September 1986. 7 fig, 7 tab, i ref. 


Descriptors: *Water ag effects, *Nutrients, 
*Temperature effects, *Spruce trees, 

*Frost, *Calcium, *Magnesium, *Plant 

*Frost resistance, *Climatic stress, Hydrogen ion 
concentration, Fertilization, Acid fog, Leaching, 
Soil types, Accumulation, Shoots. 


A frost shock with minimum temperatures down 
to -18 C. caused the death of nearly all affected 
trees. Spruces fertilized with MgCa as well as the 
unfertilized ones were not adequately frost-resist- 
ant (down to -15 and -12 oa ,Fespectively). Alter- 
nate spraying with acid mist tion with 
ozone increased the leaching of Ca, 
Mn from shoots of unfertilized spruces significant- 
ly. Accelerated leaching, however, went alon; 
with foliar deficiency of Mg ont Ca boy Fagen 
especially poor in —— le Mg an Tees 
on soils fertilized with both elements were able to 
compensate for the aoe losses in the foliage by 
additional uptake from the soil. Shoot increment in 
1984 and 1985 increased after MgCa fertilization, 
but was not significantly affected by ozone and 
acid mist treatment. (Author’s abstract) 
W87-04489 


RESPONSE OF THE ROOT SYSTEM OF 
PICEA ABIES (L.) KARST TO FERTILIZER 
PLICATION AND at an a 

SPROUT WITH OZONE AND A 

ONEN D! 


(REAKTI WURZELSY: 

PICEA ABIES (L.) KARST AUF 
STOFFERNAEHRUNG UND AUF BELASTUN' 
DES — MIT OZON UND SAUREM 
Munich Univ. (Germany, F.R.). Inst. fuer Syste- 
matische Botanik. 

M. Weiss, and R. Agerer. 

Forstwissenschaftliches Centralblatt, Vol. 105, No. 
4, p 230-233, September 1986. 1 fig, 9 ref. 


Descriptors: *Water pollution effects, *Nutrients, 
*Acid rain, *Plant disease, *Air pollution effects, 
*Acid fog, *Spruce trees, *Ozone, *Fertilization, 

*Plant pathology, *Roots, Bavaria, — 
Calcium, Forests, Environmental stress, Biomass. 


The root system of four-year-old cuttings of Picea 
Abies (L.) Karst was investigated as to its 

to mineral nutrition and to —— of ozone 
and acid mist to the sprout. study aims to 
acquire more broadly applicable data on environ- 
mental stress to young spruces. Lack of Ca and Mg 
fertilization resulted in reduced development of the 
root system with an evidently lower biomass of 
fine roots, a lower infestation with Pemphigidae, 
and fungal infection within the vascular bundle. 
Treatment with ozone brought about a slightly 
reduced development of the root system and a 
slightly lower fine-root biomass. These results 
were, however, not statistically significant. No ef- 
fects could be found as a po of application of 
acid fog. All mycorrhizae found originated in the 
nursery. Soil from the Bavarian Forest, used as 
planting substrate, did not cause mycorrhizal infec- 
tions. (Airone- 


SF erecta tae a et ee 
THE EPICUTICULAR WAX IN THE STOMA- 


Effects Of Pollution—Group 5C 


TAL ANTECHAMBER OF NEEDLES OF 

PICEA ABIES (L.) KARST (EINFLUSS VON 

OZON UND SAUREM NEBEL AUF DIE 
DER STOMATAEREN WACHSP- 

FROPFEN IN DEN NADELN VON PICEA 

ABIES (L.) KARST), 

Technische Univ. Muenchen (Germany, F.R.). 


Lehrstuhl Bo 

E. Magel, and H. Ziegler. 
Forstwissenschaftliches Centralblatt, Vol. 105, No. 
4, p 234-238, September 1986. 1 fig, 14 ref. 


Descriptors: *Spruce trees, *Picea Abies (L) Karst, 
*Ozone, ae *Water pollution effects, *Acid 
rain, “Air. lution effects, *Acid fog, *Plant 
thology, *Environmental stress, Wax plugs, Pine 
needles, Stomata, Microscopy. 


In contrast to current-year needles, one- and two- 
year-old needles polluted by ozone and/or acid 
mist showed no remarkable erences of the 
structural waxes occluding the stomatal antecham- 
ber. Wax plug formation in current-year needles, 
however, was severely disturbed by different stress 
conditions. Structural wax outlining the stomatal 
openings of clean-air needles exhibit fused wax 
rodlets after ozone —— Cracks were built 
up in wax plugs of acid-mist-treated spruce nee- 
les. Ozone and acid mist in combination caused 
fusion of wax rodlets and cracks in the wax-filled 
antechamber. The described changes due to fumi- 
gation can be observed in both fertilized and unfer- 
— plants. The data were obtained via electron 
icroscope examination of a, dried nee- 
dies. The needles were obtained five-year-old 
cloned spruces exposed to different experimental 
conditions during the period February-June 1985. 
Airon 


¢ e- 
W87-04491 


INFLUENCE OF MINERAL NUTRITION, 

OZONE, AND ACID MIST ON PHOTOSYN- 
THETIC PARAMETERS AND STOMATAL 
CONDUCTANCE OF PICEA ABIES (L.) KARST 
(EINFLUSS VON MINERALSTOFFERNAEH- 
po OZON UND SAUREM NEBEL AUF 
OTOSYNTHESE-P. 


ARAMETER UND STO- 
MATAERE LEITFAEHIGKEIT VON PICES 
ABIEA (L.) KARST), 
Technische bey “Muenchen (Germany, F.R.). 


pik, and A. Ziegler-Joens. 
es Centralblatt, Vol. 105, No. 
4,p DET cee 1986. 2 fig, 1 tab, 6 ref. 


Descriptors: *Spruce trees, *Nutrients, *Acid rain, 
*Water pollution effects, *Ozone, *Acid fog, *For- 
ests, *Fertilization, *Bavaria, Calcium, Magnesium, 
Photosynthesis, Carbon dioxide, Plant pathology, 
Biomass, Productivity, Light effects. 


co2 and light response of CO2 uptake 
and H20 release give a quantitative measure for 
physiological changes due to pollutants and to 
different mineral nutrition, and allow evaluation of 
these plants’ biomass production tial. Photo- 
synthetic and stomatal regulation were 
found to be affected by pollutants depending on 
the nutritional status. In all plants, which were 
polluted with ozone and which were not fertilized, 
maximum carboxylation capacity, maximum net 
photosynthesis rate (at saturating light and CO2 
partial pressure), aj it quantum yield, and reg- 
ulation ability of the stomata were considerably 
reduced. The light compensation point and the 
a considerably en- 


stomatal Ss a su 

forest decline in the high altitudes of th the Bavarian 
Forest is caused by a combination of — pollu- 
tion and acid deposition from the here, par- 
ticularly with magnesium deficiency. Injuries by 
ozone alone, however, are more pronounced than 
injuries by acid mist alone. (Author’s abstract) 

87-04492 


EFFECT OF MINERAL NUTRITION, OZONE 
AND ACID MIST ON THE CONTENTS OF 
ADENINENUCLEOTIDES, INORGANIC 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


GANISCHEM PHOSPHAT UND KO - 
DRATEN IN NADELN VON PICEA ABIES (L.) 
KARST), 
ae Univ. Muenchen (Germany, F.R.). 
nee Se 
Forstwissenschaftliches Centralblatt, Vol. 105, No. 
4, p 243-251, September 1986. 3 fig, 3 tab, 23 ref. 
i Wirtschaft inschaft Grant E) ° 
734-D@). 





: *Water pollution effects, *Nutrients, 

*Acid rain, *Air pollution effects, *Plant physiolo- 
*Acid fog, ‘tt Se 4 *Spruce crtilization. 

i tion, 


a 6 eee on the 
adenylate and carbo! Roceete euntens af tn Seam 
dies was analyzed. Spruce needles kept under dif- 
ferent stress conditions showed in many 


were lowered. The po concentra- 
yw eta pamela. oot taney 
ee 


from five-year-old = eee trees exposed to 
varying lebruary to June 1985. 


Airone-! 
W87-04493 


EFFECT OF MINERAL NUTRITION, OZONE 
AND ACID MIST ON PEROXIDASE ACTIVITY 
IN NEEDLES OF NORWAY SPRUCE, PICEA 
ABIES (L.) KARST (EINFLUSS VON MINER- 
ALSTOFFERNAEHRUNG, OZON UND 
SAUREM NEBEL AUF PEROXIDASE-AKTIVI- 
ye IN FICHTENNADELN, PICEA ABIES 


KARST), 
Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen, Neuherberg (Germany, F.R.). 
Inst. fuer Toxikologie und Bischomie. 


G. P. 
Forstwissenschaftliches Centralblatt, Vol. 105, No. 
4, p 252-254, September 1986. 1 tab, 8 ref. 


: “Water pollution effects, *Nutrients, 

*Plant physiology, *Acid rain, *Air pollution ef- 
fects, *Spruce trees, “Ozone, *Acid fog, *Air pol- 
*Fertilization, Peroxidase, 


As part of the first experiment of MAGL (Munich 
working on air pollutants), peroxidase activ- 
pe ge nt ae needles treated with 
ozone, acid mist, and tial Ca and Mg nutri- 
tion. (Peroxidase has been used as an indicator 
system for environmental stress due to air pollut- 
ants.) The enzyme shows increases, or 
undifferentiated ing on needle age 
and treatment. POD in les from 1984 general- 
ith and/or acid mist treat- 

ment. Needles from 1983 showed reduced activity 
after the ozone treatment as well. Acid mist, how- 
ever, caused an increase in POD activity in 1983 
but there was no influence on POD in 

1985 needles due to acid mist. Fertilization of the 


bioindication system for air pollutants. (Author’s 
abstract 
W87-04494 


INFLUENCE OF MINERAL NUTRITIO! 
OZONE AND ACID FOG ON ABSCISIC ACI 
AND INDOLE ACETIC ACID IN NEEDLES OF 
PICEA ABIES (L.) KARST (EINFLUSS VON 
MINERALSTOFFERNAEHRUNG, OZON UND 
SAUREM NEBEL AUF INDOLESSIGSAEURE 
UND ABSCISINSAEURE IN NADELN VON 
PICEA ABIES reg KARST), 
Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen, Neuherber; Sua F.R.). 
U. Fackler, W. os and B. 
Forstwissenschaftlic phy ae ae Vol. 105, No. 
4, p 254-257, fpuenmer 1986. 2 fig, 8 ref. Bayer- 
isches S Staatsministerium fuer Landesentwicklung 
und Umweltfragen Grant 6495-653-53592 and 
Deutsche Fx gsg ft Grant Ho 383/ 
21-2. 





Descriptors: *Water pollution effects, *Plant phys- 
iology, *Tissue analysis, *Acid rain, *Air pollution 
effects, *Spruce trees, *Ozone, *Fertilization, 
*Acid fog, *Abscisic acid, *Auxin, *Plant growth 
substances, Indoleacetic acid. 


The phytohormones abscisic acid (ABA) and auxin 
(IAA = total, free, and alkali-labile LAA) were 
quantified in needles from spruces which had been 
exposed to air pollutants under different controlled 
climatic conditions within the MAGL pilot project 
(five-year-old cloned spruces maintained within en- 
vironmental chambers newly installed by MAGL, 
the Munich working group on air pollutants). In- 
creased concentrations of ABA were found, espe- 
cially in the most recent needles after ozone treat- 
ment. Noticeable changes in auxin concentrations 
were not observed. These results should be backed 
up by further experiments with more samples in 
order to gain insight into the hormonal balance of 
heen stress by air pollution. (Airone-PTT) 


INFLUENCE OF MINERAL NUTRITION, 
OZONE, AND ACID MIST ON THE CONTENT 


DROXY-ACETOPHENON 

DELN (PICEA ABIES (L.) KARST)), 

Technische Univ. Muenchen (Germany, F.R.). 
Inst. fuer Botanik und Microbiologie. 

W. F. Osswald, H. Heinisch, and E. F. Elstner. 
Forstwissenschaftliches Centralblatt, Vol. 105, No. 
4, p 261-264, September 1986. 1 tab, 9 ref. 


Descriptors: *Spruce trees, *Water pollution ef- 
fects, *Nutrients, *Tissue analysis, *Plant physiolo- 
gy, *Acid rain, *Air pollution effects, *Ozone, 
Fertilization, *Acid fog, *Fungitoxins, *Hydrox- 
yacetophenone, Pine needles, Plant protection. 


The concentration of the fungitoxic compound p- 

7 pam gare pe ed of one- and two- 
years-old spruce needles is decreased with 

to control needles after treatment with ozone. Fer- 

with Ca or Mg has a positive effect on the 

P- content of spruce needles. (Author’s ab- 


stract) 
W87-04497 


CONTENTS OF CHLOROPHYLL AND THE 
ANTIOXIDANTS ASCORBIC ACID, GLU- 
TATHION AND TOCOPHEROL IN SPRUCE 
NEEDLES (PICEA ABIES (L.) KARST) AS A 
MINERAL NUTRITI 


EN 

TIEN ASCORBAT, GLUTATHION UND TO- 
COPHEROL IN FICHTENNADELN (PICEA 
ABIES (L.) KARST) IN ABHAENGIGKEIT VON 
MINERALSTOFFERNAEHRUNG, OZON UND 
SAUREM NEBEL), 

Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen, Neuherberg (Germany, F.R.). 


Inst. fuer Ty Onna und Biochemie. 

= by W. Osswald, M. Senser, H. Greim, and 
Forstwissenschaftliches Ca, Vol. 105, No. 
4, p 264-267, September 1986. 1 tab, 7 ref. 


Descrij tors: *Spruce trees, *Water 

utrients, *Plant physiology, 

ss, TAC rain, *Air ol a omg effects, *Antioxi- 

ts, *Ozone, *Fertilization, *Acid fog, *Ascor- 

tie hy *Glutathion, Tocopherol, Pine needles, 
Chlorophyll. 


a needles of the needle classes 1983 and 
1984, subjected to various pollutants, were ana- 
lyzed for chlorophyll, ascorbic acid, glutathion 

and tocopherol content. Based on the results, 
which must be verified by further experiments, it 
may be concluded that the tocopherol content 
increases with either ozone or acid fog treatment, 
and decreases when both stresses are combined. 
Glutathion levels decrease after acid mist treat- 
ment and increase ozone treatment. The fluc- 
tuations in the levels dened ascorbate are within natu- 
ral variation. There is no indication of the effects 
of treatment on chlorophyll content. (Author’s ab- 


stract) 
W87-04498 


lution ef- 


INVESTIGATIONS oe EFFECTS OF 
ACID DEPOSITION AND COMPENSATIVE 
LIMING IN THE POREST OBJECTIVES 
STALLATION AND HITHERTO 
ree OF THE FIELD 
‘ALD INCLUSIVE ACCOMP. 
TIGATIONS UTERSUCHUNG! 


iCHUNGEN), 
Technische Univ. Muenchen (Germany, F.R.). 
Lehrstuhl fuer Bodenkunde. 
K. Kreutzer, and I. Bittersohl. 
Forstwissenschaftliches Centralblatt, Vol. 105, No. 
4, p 273-282, September 1986. 2 fig, 4 tab, 22 ref. 


Descriptors: *Water pollution effects, Pegg ort 


son studies, ng oom lpn Acid precipitation, 
pollution effects, Bavaria, Wa 
a *Acid rain, ; toon Dolomite, Sulfuric 


A field pr se was installed to investigate the 
effects of intensified artificial acid ep and 
compensative liming on stand, soil, and seepage 
water of a forest ecosystem. The main experimen- 
tal unit is a large soil irrigation installation in an 
old spruce stand. This is complemented by a me- 
thodically equivalent experiment with irrigation 
above the canopy in a young spruce stand. Compa- 
rable investigations without experimental treat- 
ment are carried out in a number of distinct stands 
to examine the influence of sites and stocking types 
on the ecosystem processes under different stress 
conditions. The irrigation ts are carried 
out in the Hoeglwald management unit of the 
Bavarian forest district of Aichach near Augsburg. 
The healthy, well growing stands are 79 and 14 
years old. Plots Bl and B2 are irrigated with 
H2S04, pH 2.7-2.8, plots A2, B2, and C2 are limed 
with 4000 kg dolomite/ha. After two seasons of 
acid irrigation the input of protons amounts to 6.7 
kmol/ha in the old spruce stand and 4.7 kmol/ha in 
the younger stand. some chemical and physical 
parameters are measured in precipitation, irrigation 
water, soil, soil solution, and Water move- 
ment in the soil is calculated the data of a 
— controlled tensiometer installation. Fur- 
ther special investgations were carried out by nu- 
ine thi research gro Er The contributions follow- 
18 of the Hoeglwald Series 
1986 present basic data and first results of the 
investigations. (Author’s abstract) 
W87-04499 


EFFECTS OF ACID IRRIGATION AND 
LIMING ON EXCHANGEABLE AND SOLU- 
BLE IONS IN THE SOIL (EINFLUSS VON 





SAURER BEREGNUNG UND KALKUNG AUF 
AUSTAUSCHBARE UND GELOESTE IONEN 
IM BODEN), 

Technische Univ. Muenchen (Germany, F.R.). 
Lehrstuhl fuer Bodenkunde. 


For pri bibliographic entry see Field 2G. 
ws7-b4501 


INFLUENCE OF ACID IRRIGATION AND 
LIMING ON HUMIC SUBSTANCES AND ON 
THE DYNAMICS OF ALUMINUM AND 
HEAVY METAL IONS IN AQUEOUS SOIL EX- 
TRACTS (EINFLUSS VON SAURER BEREG- 


- UND SCHWERME- 
'ALLDYNAMIEK IN WAESSRIGEN BODENEX- 
TRAKTEN), 
Munich Univ. (Germany, F.R.). Lehrstuhl fuer 
For pri bibliographic entry see Field 2G. 
weeny “toons 


EFFECT OF ACID IRRIGATION AND LIMING 
ON THE MICROBIAL ACTIVITY OF 
SOIL WIE A 


EN), 
Technische Univ. Muenchen (Germany, F.R.). 
fuer Bodenkunde. 


K. Kreutzer, and L. Zelles. 
Forstwissenschaftliches Centralblatt, Vol. 105, No. 
4, p 314-317, September 1986. 1 fig, 1 tab, 15 ref. 


Descriptors: *Water ee: effects, * 


are characterized by a lime induced 
PH increase as well as by better microclimatic 


than in subhorizon 

Ofl1 b pend a Possibly, easily decom- 

le compounds were already used up in the 

more directly affected Of11. (Liming took a 
April 1985, sauistiag wen in Segtenter of 

year. Samples were also measured for or soil respira- 

tion and for ATP content, this last via biolumines- 


cence). 
W87-04503 


ELEMENT CONTENTS IN THE 
ROOTS OF SPRUCE FOLLOWING 
LIMING AND ACID IRRIGATION (NAEHR- 
ELEMENTGEHALTE IN DEN 


FEINWURZELN 

DER FICHTE NACH SAURER BEREGNUNG 
UND KALKUNG), 

It fuer Fi und Holz- 


wirtschaft, Hamb (Germany, F-R.). Inst. fuer 
— = he Technologie des 


H. Stienen. 
Forstwissenschaftliches Centralblatt, Vol. 105, No. 
4, p 321-324, September 1986. 1 tab, 8 ref. 





Descriptors: *Liming, *Roots, *Nutrients, *S 
trees, *Acid pollution effects, *Water rier 
effects, *Irrigation, *Bioaccumulation, * 

zons, *Acid rain, Bavaria, Iron, Magnesium, Alu- 
minum, Calcium. 

Within one year, liming caused increased uptake of 
aluminum and iron. At the same time, uptake of 
magnesium and calcium in the roots likewise in- 
creased. Acid irrigation led to a decrease of mag- 
nesium in fine roots growing in the humus layer, 
and it i the iron concentration in roots 
(possibly due to an enhanced mobilization of soil 
iron). other elements reacted differently. Four 
different soil treatments were involved in this 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


study: ibe ms he pe pen, se oe imi 
and acid irrigation, and an unaltered control. Sam- 
ples were from two horizons, the Oh/Ah transition 
region and the A1 horizon. (Airone-PTT) 
W87-04504 


EFFECT OF a. ACID RAIN ON = 
DEVELOPMENT OF FINE-! AND MY: 
CORRHIZAE OF NORWAY SPRUCE IN. 
FLUSS bay | ay BEREGNUNG 
KALKUNG AUF DIE BIOMASSE UND MY. 
CORRHIZIERUNG DER FEINWURZELN VON 


ICHTEN), 
Munich Univ. (Germany, F.R.). Lehrstuhl fuer 
Forstbotanik. 


H. Blaschke. 

Forstwissenschaftliches Centralblatt, Vol. 105, No. 
4, p 324-329, ber 1986. 3 fig, 3 tab, 17 ref. 
BML Project -83 HS 013. 


Descriptors: *Simulated rainfall, *Acid rain, *Air 
— effects ae pollution — Fey 
P ysio’ogy; *Liming, *Spruce trees, *Root a 
opment, Reser yaar *Mycorrhizae, Bavaria, 
Roots, Ingrowth method. 


As part of an interdisciplinary acid rain experi- 
ment, the development of fine roots including my- 
corrhizae was investigated on plots by soil core 
sampling during 2 growing seasons in a 72-year-old 
Norway spruce stand at Hoeglwald in Bavaria. 
numbers of necrotic short roots were found 
to be a sensitive indicator reflecting the influence 
of irrigation with acid water. In addition, root 
ion and mycorrhiza formation were eval- 
uated using the ingrowth method with either sand 
or vermiculite as rooting medium. With the — 
approach minor differences between 
den Gal Gin edaneel pst wee eeuiread to too 
abundance of both ectomycorrhizal and non-my- 
corrhizal short roots. With the acid rain treatment 
the number of mycorrhizal and non-mycorrhizal 
root tips decreased markedly. (Author’s abstract) 
W87-04505 


pr yn ol ge AND INVENTORY OF 


Munich Univ. (Germany, F.R.). Inst. fuer Syste- 
matische Botanik. 

E. Gronbach, and R. Agerer. 
Forstwissenschaftliches Centralblatt, Vol. 105, No. 
4, p 329-335, September 1986. 2 fig, 6 ref. Bundes- 
ae ‘fuer Forschung und chnologie AZ AZ 


Descriptors: *Water pollution effects, * 
*Surveys, *Air pollution effects, *Ectomycorrhi- 
zae, *Spruce trees, *Acid rain, Piceirhiza gelatin- 
osa, Fluorescence. 


A short account is given of some results re; 
ng vada pt corhizae in conection Wi 
wald project. frequently occurring 

pthc gpa orf ay yt cre 

© lechedie aienes Ap aot ny rom ive- 
, inc microscopic examination, color reac- 

teem, aus Ulicesienenat semis. Weaken, aes tieee 

tification key for some ectomycorrhizae occurring 

in spruce is proposed. (Airone-PTT) 

W87-04506 


EFFECT OF SIMULATED ACID RAIN AND 
LIMING ON NEMATODES (EINFLUSS DER 
SAUREN BEREGNUNG UND KALKUNG AUF 
DIE NEMATODENFAUNA), 

Munich Univ. (Germany, F.R.). Zoologisches Inst. 


U. Timans. 
Forstwissenschaftliches Centralblatt, Vol. 105, No. 
4, p 335-337, September 1986. 2 tab. 


Descriptors: *Water pollution effects, *Population 
density, *Simulated rainfall, *Air pollution effects, 
*Spruce trees, *Liming, *Nematodes, *Acid rain, 
Tylenchus. 


Effects Of Pollution—Group 5C 


As part of the Hoeglwald experiment the effect od 
simulated 


rain and on nematodes w 
investigated. in the the first year 1984) of treatments 
pet investigations, nematodes seemed 


vestigations one year later (1985), however, did 
not confirm these results. Further investigations 
are planned for 1986 and Cece 

les were obtained from erent surface 
areas in the older spruce stand examined in the 
oo experiment. The nematodes encoun- 
were of two pe: saprophagous and robber- 


Wersasor 


EFFECTS OF EXPERIMENTAL ACID PRE- 
CIPITATION AND LIMING ON VIGOR, SPE- 
ABUNDANCE, AND MINERAL NUTRI- 
TION OF GROUND VEGETATION IN A 
NORWAY SPRUCE STAND (AUSWIRKUNGEN 
VON SAURER BEREGNUNG UND KALKUNG 
AUF DIE VITALITAET, ARTENMAECHTIG- 
KEIT UND NAEHRSTOFFVERSORGUNG DER 
— EINES FICHTENBES- 
Munich Univ. (Germany, F.R.). Lehrstuhl fuer 
Bodenkunde 


- R 
Forstwissenschaftliches Centralblatt, Vol. 105, No. 
4, p 338-350, enue 1986. 2 fig, 9 tab, 35 ref. 
Descri ; *Water pollution effects, *Simuiated 
*Species composition, *Tissue analysis, 
*Acid rain, *Nutrients, *Air pollution effects, 
*s trees, *Liming, *Bavaria, *Oxalis aceto- 
Mosses, Forests, Bioaccumulation, Plant 
growth, Roots. 


The effects of simulated sulfuric acid rain and 
liming on ground vegetation of a 75-year-old 
Norway Spruce stand were analyzed beginning 
with the summer of 1983. pare Them aye ot 
growing seasons no it change in species 
composition occurred. frequentl lied acid 
rain injured some constant mosses alceiie ae 


Damaged moss segmen' 
pear ch ign dr ode Algo 


rain, Listing (Golomite) at the start of the caper 
ment — the Ca and Mg nutrition of all 
Oran ncn sree seedings, lowered the 
reduced to Mie ont be / va oo of the a 
plant tion of liming with irriga- 


species. Combinat 
tion by acid or — water Broo og: tg 
the abundance o! ut liming 


the vane to acid rain was re- 
— oliar content o PG and Mg but no visible 

analysis of lant tissue, 
pn Faget ene Ln erent root 
extents, and of the specific growth and nourish- 
ment physiologies of various species, can contrib- 
ute to the identification of chemical changes in soil 


FOLIAR LEACHING FROM A_ SPRUCE 
CANOPY (PICEA ABIES (L.) KARST) BY ACID 
IRRIGATION 

FICHTENKRONEN 


IEREGNUNG), 
Munich Univ. (Germany, F.R.). Lehrstuhl fuer 
Bodenkunde. 


K. Kreutzer, and J. Bittersohl. 
F orstwissenschaftliches Centralblatt, Vol. 105, No. 
4, p 357-363, September 1986. 4 tab, 18 ref. 


Descriptors: *Water pollution effects, *Leaching, 
*Canopy, “Irrigation, *Spruce trees, *Acid rain, 
*Nutrients, Cations, Sulfates, Leaves. 


Acid irrigations (H2SO4, = ge applied 18 

times from June to October 1985, caused a 6-7 
daenstaenss toned mtauninn aneh Coldeenvaneeel 
magnesium 4-5 times larger, and a doubling of 
potassium and ammonium loss when compared 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


with normal irrigations (pH 5.2). Sulfate was re- 
tained only for a short time, whereas the retention 
of H(+) was considerably longer, su y 
caused b ¢ process of bases. 

ing magnesium, it seems that Mg fertilization of 
Mg-poor locations may be effective in curtailing 
damage in its early stages, although such measures 
are insufficient in the face of damage involving the 
cuticula or the cell membranes. (Airone- 

W87-04509 


SYNOPTICAL DISCUSSION OF RESULTS OF 
FIELD EXPERIMENTS ON poy INFLUENCE 
OF ACID DEPOSITION LIMING IN 
STANDS OF NORWAY SPRUCE (PICEA ABIES 
(L.) KARST (ZUSAMMENFASSENDE DISKUS- 
SION DER ERGEBNISSE AUS - 
TELLEN FREILAND-UNTERSUCHUNGEN 
UEBER DEN EINFLUSS VON SAUREN NIE- 
DERSCHLAEGEN UND 


UND KALKUNG IN FICH- 
TENBESTAENDEN (PICEA ABIES _ (L.) 


KARST), 
Munich Univ. (Germany, F.R.). Lehrstuhl fuer 
Bodenkunde. 


K. Kreutzer. 
Forstwissenschaftliches page py Vol. 105, No. 
4, p 371-379, September 1986. 19 ref. 


Descriptors: *Water pollution effects, *Field tests, 
*Irrigation, *Heavy metals, *Acid rain, *Air pollu- 
tion effects, *Spruce trees, *Liming, *Plant — 
ogy, *Hoeglwald, Soil chemistry, Cations, Alumi- 
, Lead, Metal complexes, Soil hori- 

zon. 


This article discusses the results presented in the 
articles of the series. Field investigations 

of a Norway spruce ecosystem as under way to 
find out what extent intensified acid depositions 
lead to disturbances in the ecosystem. Additional 
acid input of 6.7 kmol/ha over a 2-year period did 
not cause essential damage to the stand, but to 
and microorganisms. Definite 


found thus far. Beneath the Ach horizon the pre- 
part of aluminum occurs as monomer, but 
ee ee eee 
protection against aluminum poisoning despite the 
intensified acid deposition. Soil alkalization (4000 
kg dolomite/ha) is progressing only slowly with 
depth via bicarbonate transfer. In neutral or alka- 
line horizons, microorganisms and —s 
——- plants, such as oxalis, are 
y stimulated. Vary sumechahle ts tho inmneee of 


bined 
intensified dissolution of dolomite and an initially 
deacidification. Microorganisms and 


oxalis suffer from this acid input despite the 
pil of the sobaate they inhabit (Atrone Roe rr 


USE OF FRESHLY PREPARED RAT HEPATO- 


icology and Environmental H 
——. 19, No. 3, p 325-336, 1986. tte} 


tab, 12 ref. 
pg new ig eee bs Ih *Bioas- 
say, *Toxicity, ‘ater ae ~ one *Lakes, 


Ren} Norway, Enzyme, Cell morphology, Food 


and estimation of relative toxicity. Morphological 
changes due to toxic effects on the plasma mem- 
brane appeared earlier than leakage of enzyme 
oe Denny cells. The results indicate that the 

toxicity oa system might be well 
cnet | or a concerning water 
contamination by blue-green algae. (Author’s ab- 


stract) 
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ASSOCIATION BETWEEN PCBS AND LOWER 
EMBRYONIC WEIGHT IN BLACK-CROWNED 
NIGHT HERONS IN SAN FRANCISCO BAY, 
Patuxent Wildlife Research Center, Laurel, MD. 
D. J. Hoffman, B. A. Rattner, C. M. Bunck, A. 
Krynitsky, and H. M. Ohlendorf. 

Journal of Toxicolo; Re Environmental Health 
JTEHD6, Vol. 19, No. 3, p 383-391, November 
1986. 1 fig, 2 tab, 31 a 


Descriptors: *Embryonic growth, *Water pollu- 

tion effects, *Reproduction, *Waterfowl, *San 

Francisco Bay, *Polychlorinatedbiphenyls, 
Herons, Eggs, Gas-liquid chromatography, Mass 

— Enzymes, Organic compouns, 
issue. 


Reproductive problems, have been observed in 
colonial- water birds at the San Francisco 
Bay Nati Wildlife Refuge (SFBNWR). 
Twenty-four black-crowned night heron eggs 
were collected from SFBNWR in 1983. Twelve of 
these were collected from separate nests when late- 
stage embryos were pipping, and an additional egg 
was randomly collected from each nest for — 
ochlorine analysis. Overt anomalies and 

defects were not — Embryonic weights 
were 15% lower in NWR embryos com 

to control embryos from the Patuxent Wildlife 
Research Center (PWRC). Crown-rum length 
and femur length were shorter for SFBNWR em 
bryos. The geometric mean PCB concentration in 
SFBNWR eggs was 4.1 ppm wet beer with a 
range of 0.8-52.0 ppm. A negative co: tion exist- 
ed between embryonic weight and log-transformed 
PCB residues in whole eggs collected from the 
same nest at SFBNWR, suggesting a possible 
impact of PCBs on embryonic gro A correla- 
tion with embryonic weight did not occur for 
DDE residues. Liver microsomal aryl hydrocar- 
bon hydroxylase activity was neither significantly 
elevated nor correlated with PCB, DDE, or PCB 
plus DDE log-transformed residues. It is unknown 
whether the ap; it association between PCBs 
and lower weight is persistent through hatching. 


(Main- 
W87-04537 


EVALUATION OF THE SIGNIFICANCE OF 
‘AL-BINDING PR‘ IN 


Marine Biology, MBIOAJ, Vol. 92, No. 4, p 505- 
515, September 1986. 6 fig, 5 tab, 23 ref, Depart- 
ag of the Environment contract no. DGR 480/ 


Descriptors: *Fate of pollutants, *Water pollution 
effects, *Population exposure, “Bioassay, *Heavy 
metals, *Bioaccumulation, *Metal-binding proteins, 
renee a Cadmium, Silver, Mercury, Gel 

a oa — Atomic absorp- 
tion spectropho' 


The subcellular distribution of cadmium and other 
metals in Littorina littorea from clean and contami- 
nated field sites and in individulas ex to cad- 
mium in the laboratory was investigated. Metal 
binding in relation to the use of L. littorea as a 
monitoring organism for metal pollution was also 
evaluated. Littorina were subjected to various con- 
centrations of Cd. After exposure, winkles were 
pooled and homogenised and samples were sub- 
jected to gel chromatography. Other homogenate 
samples were dried and digested with HNO3 for 
analysis of Ag, Cd, Cu, Zn by either flame or 
gtaphite-furnace atomic absorption. Hg in fresh- 
tissue homogenates was determined by cold- 
vapour atomic absorption spectrophotometry. 


Body concentrations of A Ag Cd, and Hg varied 
according to environmental contamination, while 
the essential elements Cu and Zn were regulated. 
In contrast to Ag and Hg, which were mainly 
associated with high a weight ligands, Cd 
was bound predominantly to an intermediate mo- 
lecular weight, soluble pit n (CABP- -I). Labora- 
tory experiments confirmed the role of CdBP-I in 
pene | Cd, and revealed the induction of a 
‘binding protein (CdBP-II) in response 
to high Cd levels. A dose-related increase in the - 
SH content of very low molecular weight fractions 
was observed in Cd-exposed L. Littorea. A detoxi- 
ing role is tentatively Bog you for the metal 
binding proteins CdBP-I and II in L. littorea. (Au- 
thor’s abstract) 
W87-04538 


NEW METHOD FOR DETECTING POLLU- 
TION EFFECTS ON MARINE MACRO- 
BENTHIC COMMUNITIES, 

Institute for Marine Environmental Research, 
yy ake id). 


Wi 
Marine fener MBIOAJ, Vol. * No. 4, p 557- 
562, September 1986. 4 fig, 18 ref. ‘Department of 
tract PECD 7/7/ 


7 Environment (England) Cont 


Descriptors: *Water pollution effects, *Mathemati- 

cal models, *Macrobenthos, *Marine environment, 

— effluent, Sediment, Species diversity, 
jiomass. 


A method is described by which the pollution 
status of a marine macrobenthic community may 
be assessed without reference to a temporal or 

tial series of control samples. Theoretical con- 
siderations suggest that the distribution of numbers 
of individuals among species should behave differ- 
ently from the distribution of biomass among spe- 
cies when influenced by pollution-induced disturb- 
ance. Combined k-dominance plots for species bio- 
masss and numbers take three possible forms repre- 
senting unpolluted, moderately polluted and gross- 
ly polluted conditions, one curve acting as an 
internal control against which the other can be 
compared. Field data from unpolluted communi- 
ties and from a well documented temporal pollu- 
tion gradient support the model, but further empir- 
ical testing is required. (Author’s abstract) 
W87-04539 


CLEARCUTTING THE BIOGEOCHE- 
MISTRY OF STREAMWATER IN NEW ENG- 
Northeastern Forest Experiment Station, Durham, 


C. W. Martin, D. S. Noel, and C. A. Federer. 
Journal of Forestry, Vol. 83, No. 11, p 686-689, 
November 1985. 1 fig, 4 tab, 24 ref. 


Descriptors: *Clear-cutting, *Streams, *New Eng- 
land, Nutrients, Nitrates, Nitrogen, Calcium, Po- 
tassium, New Ham Temperature, 
Algae, Organic matter, Stream pollution. 


A survey showed that clearcutting in New Eng- 
land may increase stream nutrients, including ni- 
trate-nitrogen, calcium and potassium. The largest 
increases were found in northern hardwoods in 
New Hampshire. Stream insect populations, par- 
ticularly mayflies and tru flies, increased in clear 
Sigal in to increased stream temperature, 
popelations and organic matter. Changes in 
prams chemistry and biology indicated that 
clearcutting forest lands affected streams through- 
out New England. The magnitude of differences is 
such that if erosion and sedimentation are con- 
trolled, clearcutting as practiced by foresters today 
does not drastically change streamwater chemistry 
or biology. (Author’s abstract) 
W87-04542 


RESPONSES OF THE LOBELIA-EPIPHYTE 
COMPLEX TO LIMING OF AN ACIDIFIED 


LAKE, 

ome Univ. one no a of a ge *0. 
or primary bi phic entry see Ft 
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AND SULFATE, FRONT RANGE, COLORADO, 


US.A., 

Colorado Univ. at Boulder. Inst. of Arctic and 
Alpine Research. 

R. L. Mancinelli. 

Arctic and OW Research ATLPAV, Vol. 18, 
No. 3, p 269-275, August 1986. 4 fig, 1 tab, 54 ref. 
NSF Grant DEB 80-12095. 


Descriptors: *Alpine tundra, *Water pollution ef- 
fects, *Bacteria, *Soil loading, *Pollution load, 
*Water pollution sources, *Acid rain, *Nitrates, 
*Sulfates, *Front Range, Colorado, Lipolysis, 
Fungi, Nitrifiers, Actinomycetes, Denitrifiers. 


To determine if the soil bacterial community exhib- 
ited a to perturbations from acid rain, the 
effects of increased soil loading rates of acid pre- 
pe poe nitrate, and sulfate on the alpine tundra 

il bacterial community were investigated under 
field conditions along Niwot Ridge, Colorado. 
During late June and July three concentrations, in 
a total volume of 10 L representing 2.5, 5, and 10 
times the normal soil loading rates of H2SO4/ 
HNO3, SO4(2-)/NO3(-), and NO3(-) were applied 
in an aqueous solution weekly to separate 1-sq m 
test plots. After three applications samples were 
collected from each test plot, untreated control 
plots, and control plots where an equivalent 
amount of water was added. It was determined 
that increased soil loading rates of acid were sig- 
nificantly associated with decrease in the total soil 
bacterial population, bacterial diversity, popula- 
tions of nitrifiers, and populations expressing lipo- 
lytic activity compared to the water control. In 
contrast, significant increase in the actinomycete 
population, fungal population, and populations ex- 
pressing proteolytic activity were associated with 
an increase in acid soil loading rates. Populations 
of nitrifiers, and nitrogen fixers were si ly 
inhibited by increased soil loading rates of NO3(-) 
and NO3(-)/SO4(2-) mixtures. Denitrifiers and or- 
ganisms exhibiting proteolytic activity increased 
with addition of NO3(-) to the soil. The results 
indicated that the bacterial community exhibited 
an immediate dosage dependent response to this 
7 ry —_— (Author’s abstract) 


ESTIMATING CATCHMENT WATER QUAL- 
ITY RESPONSE TO ACID DEPOSITION 
USING MATHEMATICAL MODELS OF SOIL 
ION EXCHANGE PROCESSES, 

Virginia Univ., Charlottesville. 

B. J. Cosby, G. M. Hornberger, E. B. Rastetter, J. 
N. Galloway, and R. F. Wright. 

Geoderma GEDMAB, Vol. 38, No. 1-4, p 77-95, 
September 1986. 6 fig, 3 tab, 38 ref. 


Descriptors: *Water pollution effects, *Acid rain, 
*Ion exchange, *Soil chemistry, *Catchment areas, 
*Water quality, *Surface “aa ee Mp d 
osition, *Model studies, * 

Mathematical equations, aaa parcel oOo 
exchange, Alkalinity, Minerals, Shenandoah Na- 
tional Park, Adsorption. 


A mechanistic, process-oriented model of the ef- 
fects of acidic deposition on the chemistry of 
waters delivered from terrestrial systems to associ- 
ated streams was developed. The model was based 
on quantitative representations of soil 

that were considered to be important in determin- 
ing surface water quality in small forested catch- 
ments in temperate, humid climates; anion reten- 
tion (€.g. sulfate adsorption), cation exchange, alka- 
linity generation by carbonic acid pod parm: mea 
solution of aluminum minerals and mineral weath- 
ering. The implications of point models of soil ion 
exchange processes on catchment dynamics were 
explored by applying the model to an intensively 
studied catchment in Shenandoah National Park, 
Virginia (USA). The sensitivity of the results to 
the assumed mathematical representations of soil 
processes was investigated and implications of the 
sensitivity analysis were disc . Severe limita- 
tions on the predictability of catchment response 
and on the design of the model were explained. 
(Wood-PTT) 
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EPIDERMAL TUMORS IN MICROSTOMUS 
PACIFICUS (PLEURONECTIDAE) COLLECT- 
ED NEAR A MUNICIPAL WASTEWATER 
OUTFALL IN THE COASTAL WATERS OFF 
LOS ANGELES (1971-1983), 
Southern California Coastal Water Research 
ae Authority, Long Beach. 

Cross. 
California Fish and Game CAFGAX, Vol. 72, No. 
2, p 68-77, April 1986. 7 fig, 2 tab, 29 ref. 


Descriptors: *Water pollution effects, 
*Wastewater outfall, *Population exposure, *Epi- 
dermal tumors, *Municipal wastewater, *Coastal 
waters, *Fish physiology, *Tumors, Wastewater, 
Los Angeles, Palos Verdes Peninsula, Offshore 
migration, Fish migration. 


The long-term temporal and geographic trends in 
the incidence of epidermal tumors in the Microsto- 
mus icus population on the mainland shelf off 
the Palos Verdes Peninsula are described. From 
1971 through 1983, 501 M. pacificus (1.2% of total) 
with epidermal tumors were collected in 672 otter 
trawl. Tumors were generally confined to smaller 
individuals; 2.5% of the fish smaller than 150 mm 
SL were affected compared to 0.1% of the fish 
larger than 150 mm SL. The annual incidence of 
tumors in M. pacificus declined at one of the four 
sampling sites and remained unchanged at the 
other . Geographically, the incidence of 
tumors was higher closer to the wastewater out- 
falls. The data suggested that tumorous M. pacifi- 
cus do not participate in the annual offshore migra- 
tion to the same extent as unaffected individuals. 
(Author’s abstract) 
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QUANTITATIVE STRUCTURE-ACTIVITY RE- 
LATIONSHIPS IN AQUATIC TOXICOLOGY, 
Utrecht Rijksuniversiteit (Netherlands). Dept. of 

Veterinary Pharmacology, Pharmacy and Toxicol- 


ogy- 
J. L. M. Hermens. 
Pesticide Science PSSCBG, Vol. 17, No. 3, p 287- 
296, June 1986. 1 fig, 5 tab, 72 ref. 


Descriptors: *Aquatic toxicology, *Molecular 
structure, *Reviews, *Pollutants, *Organic com- 
—_ *Physicochemical properties, *Water pol- 

effects, Risks, assessment, QSAR, 
Quantitative structure-activity relationships, Toxic- 
ity. 


Quantitative structure-activity relationships 
(QSARs) enable the toxicity of aquatic pollutants 
to be predicted from their physicochemical proper- 
ties. Several techniques that can be used to obtain 
QSARs are reviewed and examples of QSAR stud- 
ies are presented for some important a of 
aquatic pollutants; reactive organic halides, ani- 
lines, phenols and for some relatively unreactive, 
non-ionized compounds. Finally, the — of 
applying predicted toxicities in environmental 
hazard assessment is discussed. (Author's abst 's abstract) 
W87-04615 


PREDICTION OF BIODEGRADABILITY BY 
THE USE OF QUANTITATIVE STRUCTURE- 
ACTIVITY RELATIONSHIPS: CORRELATION 
OF BIOLOGICAL OXYGEN DEMAND WITH 
ATOMIC CHARGE DIFFERENCE, 

Liverpool Polytechnic (England). School of Phar- 


macy. 
For primary bibliographic entry see Field 5B. 
W87-04617 


AGRONOMIC VALUE OF THE SEWAGE 
PHYSICO-CHEMI- 


‘AL CHARA\ 
a COMPOST AND RELATED PROD- 


CTS, 
Centro de Edafologia y Biologia Aplicada de Ten- 
erife (Spain ). 
For primary bibliographic entry see Field 5E. 
W87-04628 


Effects Of Pollution—Group 5C 


INFLUENCE OF AN OZONE, CHLORINE AND 
CHLORINE DIOXIDE TREATMENT ON MU- 
TAGENIC ACTIVITY IN (DRINKING) WATER, 
Rijksinstituut voor de Volksgezondheid en Milieu- 
Reon Ublionanhie py id SF 

lor primary ) ic entry see Fie 4 
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GENETIC DIVERSITY AND RESISTANCE TO 
MARINE POLLUTION, 

Haifa Univ. (Israel). Inst. of Evolution. 

E. Nevo, R. Noy, B. Lavie, A. Beiles, and S. 
Muchtar. 
Biological Journal of the Linnean Society 
BJLSBG, Vol. 29, No. 2, p 139-144, October 1986. 
1 fig, 1 tab, 29 ref. 


Descriptors: *Water pollution effects, *Bioindica- 
tors, *Gastro; *Genetic diversity, *Marine 
pollution, *Pollution monitoring, *Niches, *Heter- 
ozygosity, Inorganic compounds, Organic com- 
pounds, Detergents, Oil, Heavy metals. 


Three pairs of species belonging to ihree genera 
and families of marine pods, Monodonta tur- 
binata, M. turbiformis fTroctidae), Littorina punc- 
tata, L. neritoides (Littorinidae), Cerithium scabri- 
dum, S. rupestre (Cerithiidae), were tested for re- 
sistance to diverse inorganic (heavy metals and 
NaCl) and organic (detergents and crude oil) pol- 
lutants. Each pair consisted of one narrow-niche 
species with low F gear diversity and one broad- 
niche species with higher genetic diversity. Evi- 
dence is presented that in all three cases the species 
with a higher level of genetic diversity was more 
resistant to all pollutants than its counterpart. 
These results suggest that fitness is positively cor- 
related with heterozygosity and support the niche- 
width-variation hypothesis in regard to pollutants. 
The results also have practical implications for the 
identification of optimum marine species as genetic 
monitors of pollution. (Author’s abstract) 
W87-04655 


STATUS OF THE FRESHWATER PEARL 
MUSSEL MARGARITIFERA MARGARITI- 
FERA L, IN THE SOUTH OF ITS EUROPEAN 
RANGE, 

Bayreuth Univ. (Germany, F.R.). Dept. of Animal 
Ecology. 

G. Bauer. 

Biological Conservation BICOBK, Vol. 38, No. 1, 
p 1-9, 1986. 3 fig, 2 tab, 17 ref. 


Descriptors: *Population dynamics, *Rivers, *Eu- 
tro hication, *Pearl mussels, *Mussels, Europe, 
— pollution effects, Extinction, Populations, 


The freshwater pearl mussel Margaritifera mar; 
itifera L. has declined markedly in the south of its 
European range. Data collected in 1985 from 12 
rivers from which the mussel was formerly record- 
ed indicated that only three are still occupied. It 
could no longer be confirmed from the Vosges 
(France) and from Portugal. The most important 
cause of extinction was probably eutrophication. 
Two of the three populations which were found in 
Galicia (Spain) are still reproducing and stable, due 
to the very low pollution levels in this sparsely 
settled area. It may be the only remaining river 
with the original conditions for the pearl mussel in 
the south of its range though their may be popula- 
tions which have not been discovered to date. This 
is of more than just local significance since all over 
Central Europe the pearl mussel populations are 
declining. If farther deterioration can be prevent- 
ed, Galicia will therefore be one of the very few 
places in Europe where the freshwater pearl 
mussel is able to survive. (Wood-PTT) 
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RESISTANCE OF NITRITE-EXPOSED CHAN- 
NEL CATFISH. 1c 'ALURUS PUNCTATUS, TO 


HYPOXIA, 

North Texas State Univ., Denton. Dept. of Biolog- 
ical Sciences. 

D.E. Watenpaugh, and T. L. Beitinger. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 37, No. 6, p 802-807, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


December 1986. 1 tab, 18 ref. 

Descriptors: *Water pollution effects, *Sublethal 
effects, *Population *Ni *Catfish, 
*Fish, *Hypoxia, Catfah farming, Fish farming, 


Fish physiology, Oxygen, Mortality, 
Toxicity, Tissue analysis. 
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Descriptors: *Water pollution effects, *Bioindica- 
tors, *Acidic water, *Fish, *Fish behavior, *Hy- 
tration, *Mathematical 


ACUTE TOXICITY OF TRICHLOROETHY- 
LENE TO SALTWATER a 
Science and Engineering, Inc., 


FL. 
G. Sage gn Tolmsoff, and S. on. 
Bulletin of En 


vironmental Contamination 
Toxicology BECTA6, sa 37, No. 6, p $30-836, 
December 1986. 3 tab, 1 


: *Water pollution effects, *Trichlor- 
oethylene, *Saline water, *Seawater, *Seawater 


pg rl of the apparent inversion in relative sensitivi- 
oo grass shrimp and mysid tested with 

The typically more tolerant grass shrimp 
tested with solvent and at a relative temper- 
ature was more sensitive to TCE than the general- 
ly acknowledged more sensitive mysid tested at a 
lower without the aid of a solvent. 


(Wood-! 
W87-04663 


EFFECT OF SYNTHETIC DETERGENTS ON 
nee age OF FERN SPORES, 

~~ Botanical Research Inst., Lucknow 
G Devi, and S. Devi. 
Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. Pe No. 6, p 837-843, 
December 1986. 7 fig, 1 tab, 22 ref. 


“Detagent, “Fem spores, “Germination, “Phyts. 
ts, *Fern spores, — 
toxicity, *Linear alkylbenzene ——. 

Surfactants, Toxicity, Water pollution, ae 
ferns, Incubation, Growth, Morphology. 


The study of the effect of linear 1 benzene 
sulphonate (LAS) on the germination o of the spores 
of a fern, Diplazium tum was aimed at the 
ean a de de ae 
toxicity evaluation. The data obtained 
ing spores with solutions of different pm 
tions of LAS showed that LAS levels above 
fer spore germination sin could be developed ws moral 
See eae eloped as 
simple sensitive test and reliable screening system 
for p ytotoxicity since the test comp pon nye 
—— into the liquid or soli 


vst growth pater and morphology can be 
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rs IRY, CADMIUM, AND LEAD IN BRIT- 
Essex Univ., Colchester (England). Dept. of Biol- 
ogy. 

For primary bibliographic entry see Field 5B. 
W87-04665 


CHLORINATION OF 4-HYDROXYCINNAMIC 
ACID AND ITS TOXIC RISK AS A NATURAL 
OCCURRING WATER CONTAMINANT, 

ea Univ. (England). Dept. of Physiology and 


For primary bibliographic entry see Field 5F. 
W87-04667 


USE OF SERUM ANTIBODY AS A MEANS TO 
DETERMINE INFECTIONS FROM EXPO- 
SURE TO WASTEWATERS AND REFUSE, 

Cincinnati Univ., OH. Dept. of Environmental 


Health. 
For primary bibliographic entry see Field 5A. 
W87-04668 


TECHNIQUES FOR THE ASSESSMENT O) 
CARCINOGENIC RISK DUE TO DRINKING 
WATER CONTAMINANTS, 

Environmental Protection Agency, Washington, 
DC. Office of Drinking Water. 

C. R. Cothern. 

CRC Critical Reviews in Environmental Control 
CCECAU, Vol. 16, No. 4, p 357-399, 1986. 9 fig, 
17 tab, 124 ref. 


Descriptors: *Risk assessment, *Mathematical 

equations, *Water pollution effects, *Population 

*Carcinogens, *Drinking water, *Re- 

views, *Health effects, *Risks, Assessment tech- 

a Potable water, Pollutants, Quantitative 
lysis. 


The general techniques of quantitative risk assess- 
ment were reviewed and examples of how these 
are applied for several different drink- 

ing water contaminants were presented. Some of 
pv tp ny per gtetgl chgcte eat mm 
risk assessments are put were also ted since 
the end-use needs help to shape structure of 


Health Protection Branch. 
oa H. Smith, 


and P. Ti 

Canalis 3s Journal of Public Health CJPEA4, Vol. 

71, No. 5, p 335-342, September-October 1986. 7 

tab, 61 ref. 

Descri : *Water pollution effects, *Water qual- 
*Cancer risks, *Potable 


the "sali de an studied. Multiple regres- 
sion also confirmed the association be- 
fen total organic carbon and cance of the large 


(beta = 0.29, p < 0: 
outers den abstract) 
W87-04671 


EXTRA INTESTINAL NON-CHOLERA VIBRIO 

INFECTIONS IN NOVA SCOTIA, 
Victoria General Hospital, Halifax (Nova Scotia). 

of Clinical Microbio 

. Dalton, O. C. Macin ,D. Chisolm, and J. 
M Bent. 
Canadian Journal of Public Health CJPEA4, Vol. 
Lie’ No. 5, p 371-372, September-October 1986. 13 


Descriptors: *Water pollution effects, *Recreation 
*Bacteria, *Infection, *Coastal waters, *Inland 
waters, *Diseases, *Case studies, Pathology, a. 
Scotia, Non-cholera vibrios, St. George’s 


Extra intestinal non-cholera vibrio infections are 


—- acquired in Nova Scotian 
waters are reported. (Author’s abstract) 
W87-04672 


KINETICS OF HYDROGEN PEROXIDE- 
SULFUR(V) REACTION IN RAINWATER 





COLLECTED AT A NORTHEASTERN USS. 


SITE, 
Brookhaven National Lab., Upton, NY. Environ- 
For gehapry Udogeephic Field 2B 

‘or entry see Fi 4 
wits 


ACIDIC DEPOSITION AND ITS EFFECTS ON 

THE FORESTS OF NORDIC EUROPE, 

—- a Uppsala. Inst. foer 
ologi oc! joevaard. 

F. halen. 


Water, Air and Soil Pollution WAPLAC, Vol. 30, 
No. 1/2, p 17-29, September 1986. 6 fig, 29 ref. 


tion effect, *Air pollution effects, *Water pollu- 

tion effects, *Water pollution sources, *Acid rain, 

*Forests, Trees, Surveys, Soil acidi- 

vy Heavy metals, Nutrients, Climatic stress, Ca- 
tions, Growth, Europe, Deposition. 


In Nordic Europe the recent history of acidic 
deposition and its effects also has a focus on the 
forest environment. It began with the hypotheses 
that forests of southern Sweden should have a 
decreased forest growth and that changes of forest 
soils are a consequence of an increased load of 
acidity by the increased airborne pollution. Air 
pollution effects on the forest of Nordic Europe 
are analyzed with respect to the situation before 
and after 1980. No adverse effects were reported 
up to 1980. Inventories of forest vitality in terms of 
needle loss or crown density as well as tree growth 
have been made in parts of Norway and the whole 
of Sweden. For Norway spruce, needle loss was 
found to increase with tree age and climatic stress 
with increasing latitude altitude. However, 
decreased crown density was also reported for SW 
Sweden. Needle loss is a non-specific not 
reacting to air pollution alone. Direct effects of 
gases such as SO2 are not likely to occur, but high 
episodic levels of O3 have been measured at a level 
possible leading to chronic injuries. Increasing soil 
acidity is reported from forests in SW Sweden and 
po A a am ee Norway. A 

ferentiation o' logical and deposition-depend- 
ent acidification has been attempted. A soil acidifi- 
cation of up to 1 pH unit has occurred in both 


urring. 
acidification probably also results in less available 
amounts of phosphorus and is su to interact 
with N as limiting forest growth. (Alexander-PTT) 
'W87-04695 


borg. 

H. Hiultberg, and P. Grennfelt. 

Water, Air and Soil Pollution WAPLAC, Vol. 30, 
No. 1/2, p 31-46, September 1986. 9 fig, 31 ref. 


Descriptors: *Water pollution treatment, *Lake 
*Water c' *Gardsj 
project, *Catchment areas, *Runoff, "*Water pollu- 
pe *Acid rain, *Liming, Deposition, Land 
disposal, F Forests, Europe, Lakes. 


lakes predominantly in areas with 
bedrock bag erm few lakes are found 
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overview of some studies already performed is 

given and of recently started experiments within 

the project, such as lake liming, wo mag nr cme: ho 
forest fertilization, clearcu 

—_ of acid and neutral sulfate on 3 be gh a 
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PROJECT RAIN: CHANGING ACID DEPOSI- 
TION TO WHOLE CATCHMENTS. THE FIRST 


YEAR OF TREATMENT, 
Norsk Inst. for Vannforskning, Osl 
For aS nei bibliographic entry see e Field 2B. 


ACID DEPOSITION AND _ EFFECTS 
NORDIC EUROPE. DAMAGE TO FISH POPU. 
yr ied IN SCANDINAVIA CONTINUE TO 
Direktoratet for Vilt og La - naam Trond- 
lorway). Fish Researc! 
osseland, O. K. Skosheinn ond LH. 


Water, Air and Soil Pollution WAPLAC, Vol. 30, 
No. 1/2, p 65-74, September 1986. 49 ref. 


Descriptors: *Water ——— effects, *Acid rain, 
orn: eo ‘opulation exposure, *Lakes, 

salmon, Trout, Some rat Perch, 
ong Fish kills, Water quality, Scandanavia, 
Deposition, Migration, Smolts. 


The losses of freshwater fish populations in Scandi- 

navia due to acidic precipitation have been well 

documented. Although the decline in fish popula- 

cule cae ie Mae ae aie eel te ae 

early as in the 1920’s the most Until 1578, the p 

pes the 1960-70’s. Until 1978, the 1978, the pope 
tions of Atlantic salmon had 


the southernmost part of * dng a and in — 
areas, more than half of the brown trout popula- 
tions had been lost. Today, in spite of no increase 
in acid depositions, the fishery problems seems to 
continue at the same . Data based on inter- 
views of the local fish authority shows that lakes 
still holding a fish population in the late 70’s, have 
experienced a 30% loss of brown trout populations 
and a 12% loss of perch in the period 1978-1983. 
This trend have been confirmed by ag in 
lake systems having long data series. Salmon — 
on the western coast of Norway have ex 

several episodes of fish = due to —_ 
in water quality. These fish kills have mainty af- 
fected smolts o Atlantic salmon. Spawning migrat- 
ing salmon on en’ their acidified home river 
aoe also been aff . In Sweden, several salmon 
populations along the western coast have been lost 
due to acidification with no positive trends so far 
in the 1980's. Areas in central Sweden and in some 
high mountain areas are still experiencing a contin- 
uous and increasing acidification with ental 
effects on invertebrates and fish. In Finland, an 
increase in acidic ition during the last dec- 
ades have occurred, leading to acidification in the 
most Although some 
acidified freshwater lakes are reported to have lost 
their fish stocks, few data on fish population effects 
are available. (Alexander-PTT) 

W87-04698 





OVERVIEW OF HISTORICAL AND PALEO- 
COLOGICAL STUDIES OF ACIDIC AIR POL- 
LUTION AND ITS EFFECTS, 

Maine Univ. at Orono. Dept. of Botany and Plant 
Pathology. 

For nd ag bibliographic entry see Field 5B. 


RECENT AND HISTORIC RED SPRUCE MOR- 
Ll EVIDENCE OF CLIMATIC INFLU- 
Pennsylvania Univ., » ee. Dept. of Land- 
rae ns Planning. 


No'L ries p 319-330, f ocnueer 1986. hte 
EPA Interagency agreement DW 89931334-01-0. 


Descriptors: *Water pollution effects, *Air pollu- 
tion effects, *Climatic effects, *Mortality, *Red 


Effects Of Pollution—Group 5C 


mag Mg trees, *Air pollution, *Forests, Growth, 
jew York, Vermont, New Hampshire. 


A period of declining growth and extensive mor- 
tality of red spruce (Picea rubens Sarg.) has been in 
pencpece Sue Se gees two decade tS Se montens 
pag of New York, Vermont and New Hamp- 
ae ee ont enya pms te 
levels of pollutant input and there is concern that 
airborne c ve destabilized the forest 
cnagunmn Field reports indicate that major epi- 
sodes of mortality also occurred prior to the era of 
industrial cdiidien, sentiumehy te On 
1870’s and 1880’s. The present and past periods of 
mortality have similarities as well as differences, 


i ly after peri 
ods which are climatically unions for this 
oom abstract) 


REVIEW OF THE CHEMICAL RECORD IN 


Maine Univ. at Orono. Dept. of Geological Sci- 


ences. 
For primary bibliographic entry see Field 5B. 
W87-04726 


CHANGES IN FISH POPULATIONS IN 
pyro al NORWAY DURING THE 


IECADE, 
Daceaeatea for Vilt og Ferskvannsfisk, Trond- 
heim (Norway). 
I. H. Sevaldrud, and O. K. Sko; : 
Water, Air and Soil Pollution APLAC, Vol. 30, 
No. 1/2, p 381-386, September 1986. 3 fig, 18 ref. 


Descriptors: *Acid rain, *Water pollution effects, 
*Fish populations, *Water analysis, *Lakes, Trout, 
Brown trout, Perch, Water quality, Norway, Acid 
lakes, Population dynamics, Population exposure, 
Fish physiology. 


Brown trout (Salmo trutta L.) and perch (Perca 
fluviatilis L.) are the most widespread 
the acidified areas in the four southernmost coun- 
ties in Norway. Up to 1978 51% of the brown 
trout populations and 27% of the perch popula- 
tions in this area were lost. Several inv 
in the 1980’s indicate that the deterioration of fish 
populations in acidified areas in southern Norway 
continues ite of the cunnes level of acidic 
ipitation during the last decade. The fish status 
in lakes in the counties Aust-Agder and Vest- 
Agder which in 1978 were reported to have fish 
was updated. The lakes were also surveyed in 
order to establish basic relationship between water 
quality and fish population status and changes. The 
oan a> Se ee one 
period from 1974-78 to 1983 were ly related to 
water a status. (Alexander- 
W687. 


ECOLOGICAL EFFECTS OF ACIDIFICATION 
ON PRIMARY PRODUCERS IN AQUATIC 
SY: 


‘STEMS, 
Toronto Univ. (Ontario). Dept. of Botany. 
P. M. Stokes. 
Water, Air and Soil Pollution WAPLAC, Vol. 30, 
No. 1/2, p 421-438, September 1986. 3 tab, 62 ref. 


Descriptors: *Water spnee effects, *Acid rain, 
*Acid lakes, *Primary producers, *Acidification, 
*Phytoplankton, *Periphytes, *Macrophytes, Spe- 
cies diversity, Biomass, Nutrients, Metals, Aquatic 
plants, Growth, Lakes, Sweden, Toxicity. 


While a t deal of attention has been to the 
clationtiip. between decreasing pH oS 
waters ro loss or decline of fish fw aor ey more 
recently some emphasis has also given to the 
effects of acidification on communities and —— 
tions of lower trophic levels. For each of the 

ee acd Ar ecveuphates toant den af 
i tes, recent oO 
comemng teutae witeh tw aaiinades em 
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Group 5C—Effects Of Pollution 


scnaniip Gaiman, tae anesither sama ae 
creases in species richness and profound changes in 
species composition as pH decreases. It is unclear 
result from the effect of 
H(+). lowered concentrations of nutrients, change 
in chemical form of nutrients, toxic metals, or 
j but evidence for 
. We have most informa- 
ton on the plankton, les on periphyton and lil 

ytes. The massive invasion of Sp! 

i hication hi 


the aquatic ecosystems as 
changes include loss of 
plant communities, habitat effects 
sash co omamiee gueth of gaa iphyton and ma- 
ten, Sunindien of eatinnt 4 —) nd 
benthic mats, and alteration of the food base for 


ape om 
changes in primary producer communities 

to acidification; these will lead to more testable 

concerning mechanisms. (Alexander- 


W87-04734 


INFLUENCE OF ACIDIC POND WATER ON 
AMPHIBIANS: A REVIEW, 


Pennsylvania State Univ., University Park. Pro- 
in Ecology. 
reda. 

Water, Air and Soil Pollution WAPLAC, Vol. 30, 
No. 1/2, p 439-450, September 1986. 3 tab, 59 ref. 
Descriptors: *Acid rain, *Water pollution effects, 
ont *Amphibians, *Reviews, Reproduc- 
ortality, Toxicity, oe Larvae, Popu- 
+ ndapeennaan 9 Hatchi ganic acids, Recruit- 
ment, ‘Auidification, Poa. A Acid water, Monitor- 
ing. 


The toxic nature of surface waters low in pH and 
the resulting influence on the distribution and 
abundance —_ organisms have been recog- 
nized for sev decades. Early studies were con- 
ducted within the naturally acidic sphagnum and 
cedar bogs of Michi and the New Jersey pine 
barrens. A possible effect of acidic precipitation on 
amphibians was first reported in 1976. High mor- 
tality of embryos of the spotted salamander (Am- 
bystoma maculatum) in acidic ponds near Ithaca, 
New York was observed. These observations par- 
alleled results of laboratory bioassays at similar 
pH’s, implicating low pH as the source of toxicity. 
Acidic water may influence the reproduction 
of yy by causing direct mortality of em- 


juat- 


exposure to very low ak or eventually fail to 
hatch at a more moderate Larvae are killed by 
canto dine The toxicity of 
ns yg interactions of 


ment associated with acidification of ponds affects 
both the local distribution and abundance of am- 
phibians. The relative importance of different 
mechanisms of acidification of amphibian breeding 
sites is unknown. Amphibian breeding ponds are 
generally small, low in buffering ity, and 
darkly stained by humic substances, it diffi- 
= to tenn between the contribution of 
atmospheric input and natural sources 

(och bagnumn and organi acids). It is howev- 
temporary ponds are extremely 

rhe tm rey k pee wy od 

require ne sage monitoring in order to detect 
future in ett chemical char- 


wer 
W87-04735 
ECOLOGICAL EFFECTS OF ACIDIFICATION 
ON TERTIARY CONSUMERS. FISH POPULA- 


TION INSES, 
for Vilt og Ferskvannsfisk, Trond- 
-— (Norway). 


Water, Air and Soil Pollution WAPLAC, Vol. 30, 


No. 1/2, p 451-460, September 1986. 79 ref. 


np nar Wg “Water oa effects, *Acid rain, 
*Fish pana Wie on i 
ater at gal 


ag, Reprod Smolts, Mi Migredon, Fish ae logy. 


eee et ee ee 
of fish populations in acidified leaves no 


doubt to the reason; low pH, elevated levels of Al 
and low concentrations of ions such as Ca and 
other factors which can ameliorate the toxic ef- 
fects. Although all — levels in aquatic ecosys- 
tems are — — oy oe amma the disap- 
pearance o tions have been given great- 
est concern. wAckithoation effects fish populations 
in various ways, dependent on sev factors of 
biotic and abiotic nature. The most important abi- 
otic factor is water quality and its variability 
through season and during . Among im- 
— biotic factors are fish — development 
stages spawning strategy e specimens 
residence at time of toxic water and their ability to 
seek areas of better quality (refuges), are of main 
tance. For inland populations, reproduction 
failore seems to be the most important factor for 
oo losses. Which lifestage being most af- 
lected might, however, differ from one population 
to another, even among the same species. Eggs and 
aan Gee i cole « aan 
tive stages, ou, mi ity of post- 
spawners have been reported from several lakes. 
Anadromous — like Atlantic salmon, have 
stages of devel {pe that are particularly sensi- 
tive to changes in water Ee. These stages are 
connected to physiologi es when prepar- 
ing for change in salinity (smoltification and return 
from sea). Unfortunately these physiological 
changes coincides with the most critical environ- 
ment periods; spring melt and autumn rain. (Alex- 
ander-PTT) 
W87-04736 


FISH RESPONSES TO ACIDITY IN QUEBEC 
LAKES: A REVIEW. 


e ’ 

Quebec Ministere de l’Environnement, Sainte-Foy. 
J.-J. Frenette, Y. Richard, and G. Moreau. 

Water, Air and Soil Pollution WAPLAC, Vol. 30, 
> 1/2, p 461-475, September 1986. 7 fig, 3 tab, 45 
ref. 


Descriptors: *Acid lakes, *Water pollution effects, 
*Reviews, *Fish ulations, *Acid rain, Acidity, 
Brook charr, Population density, Growth, 
Aluminum, eicataen, Lakes, Fish, Perch, Toler- 
ance. 


To establish the impact of acidity on fish po 
tions, studies were conducted in 37 Quebec coal 
located in four regions; the reserve des Louren- 
tides and Portneuf and the Charlevoix and Temis- 

camingue regions. Density (catch per unit effort) 
of brook charr (Salvelinus fontinalis) decreases 
with i increasing acidity. Moreover, in the Charle- 
voix region, this species has disappeared from 
three acid lakes (4.6 < or = pH < or = 5.1) with 
low Ca levels. Unlike growth, condition demon- 
strates a close relationship to acidity in brook charr 
populations. The total Al concentration in gills 
decreases with i ing size and pH. Lake acidi- 
ty and sensitivity to acidification introduces prob- 
lems in gamefish management. A survey bi 17 
lakes of the T region reveals that 
species diversity and total fish biomass are much 
lower in acid lakes than non acid lakes. In addition, 
two acid lakes are devoid of fish. Cyprinidae and 
Johnny darters (Etheostoma nigrum) are abundant 
in lakes with a pH level of 5.9 to 7.0 but are absent 
in lakes with a pH lower than 5.2. The yellow 
perch (Perca flavescens) is the only fish that ap- 
pears to be tolerant to a wide pH range. This 
species, however, is in poor condition in acid lakes 
as compared with non acid lakes. (Author’s ab- 


stract) 
W87-04737 


FISH SPECIES poe gel IN RELATION 
TO WATER CHEMISTRY SELECTED 


\ LAKES, 
Maine Univ. at Orono. Dept. of Zoology. 


S. J. Pauwels, and T. A. Haines. 
Water, Air and Soil Pollution WAPLAC, Vol. 30, 
4 1/2, p 477-488, September 1986. 1 fig, 5 tab, 30 


iptors: *Water pollution effects, *Acid rain, 

rah “Fish populations, *Acid lakes, *Species distribu- 

chemistry, Acidity, "ieee trout, 

Maine, Lakes, Species diversity, Reproduction, 
Sucker, Shiner, Fish physiology, Habitats. 


The mean annual volume-weighted pH of the pre- 
cipitation currently falling on the northeastern 
United States is between 4.2 and 4.4. Large areas 
of New England, including Maine, are underlain 
by bedrock that is low in acid neutralizing capac 

ity. A previous study showed that in about 8% 8% of 
the lakes surveyed in northern New England pH 
was < 5.0, and in about 40% the acid neutralizing 
capacity (ANC) was < 100 micro eq/L. However, 
no data were collected during that study to ascer- 
tain the relation between fish populations and lake 
acidity. The possible effects of acidity on fish 
species assemblages in Maine lakes were not sub- 
ject to local perturbation was measured. The 
number of fish species in 22 lakes in Maine, ranging 
in pH from 44 to 7 to 7.0 (mean values) was deter- 
mined. No fish were caught in three lakes with pH 
,5.0, but 1 to 9 species were collected in the 
remaining 19 lakes (pH 5.4 to 7.0). Brook trout 
(Salvelinus fontinalis), golden shiners (Notemi- 
gonus crysoleucas), and white suckers (Catostomus 
commersoni) were ubiquitous, but no common 
shiners (Notropis cornutus) or creek chubs (Semo- 
tilus atromaculatus) were collected from lakes with 
pH below 6.0 and 5.9, respectively. The fishless 
lakes differed from the others primarily in water 
chemistry variables related to acidity, i.e., pH, Al, 
and concentration of divalent cations. Among 
lakes that contained fish, the factors related to the 
number of species collected were lake surface area 
and maximum depth, which may be related to 
habitat quantity and diversity. Cluster analysis 
identified two distinct fish species groups - depau- 
perate and cyprinid-sucker - but multiple compari- 
son analysis failed to relate any measured chemical 
or physical variable to these two groups, probably 
because water chemistry was suitable for repro- 
duction by these species. (Alexander-PTT) 
W87-04738 


FISH SPECIES DISTRIBUTION AND WATER 
CHEMISTRY IN NOVA SCOTIA LAKES, 

Nova Scotia Dept. of the Environment, Halifax. 
D. L. Smith, J. K. Underwood, J. G. Ogden, and 
B. C. Sabean. 

Water, Air and Soil Pollution WAPLAC, Vol. 30, 
- 1/2, p 489-496, September 1986. 4 fig, 2 tab, 25 
ref. 


Descriptors: *Water pollution effects, *Fish popu- 
lations, *Acid lakes, *Species distribution, “Acid 
rain, Water chemistry, Nova Scotia, Lakes, Ions, 
Metals, Water analysis, Regression analysis, Popu- 
lation density. 


The sensitivity and loss of fish species from acidic 
deposition in lakes has been documented. Increas- 
ing acid levels affect fish directly through H(+) 
toxicity, and indirectly through reproductive and 
recruitment failure, histopathologic changes in tis- 
sues, degradation of spa sites, disruption of 
the food chain, and Al toxicity. During the sum- 
mers of 1981-1984, 19,714 fish (23 ies) were 
netted in 234 Nova Scotian lakes. Surface and mid- 
depth water samples were also analyzed for major 
ions, metals, and DOC. Lakewater pH varied from 
4.4 to 7.7, including eight lakes which produced no 
fish in standard 23-hr net sets. Fish data were 
outtileess into 6 pH groupings for analysis. Step- 
wise multiple regressions of fish species vs. H(+), 
SO4, Al, Fe, and Mn showed little predictive 
power. ‘Productive lakes ran; ged up to 530 
Posy ote Bn OH, Al, = ug/L Fe, and 836 ug/L 
fish distribution and abun- 
pat camel = danas relationships with 
water chemistry data. We note, however, that the 
more acidic lakes had fewer species of fish. (Alex- 
ander- 
'W87-04739 





AVOIDANCE OF LOW PH AND ELEVATED 
AL CONCENTRATIONS BY BROOK CHARR 
pyr te ed FONTINALIS) ALEVINS IN 
Guel Pn ‘On ). Dept. of Zool 

niv. (Ontario t. OF lo 
J.M it Gems, ond and D. L. G. Noakes si 


Water, Air and Soil Pollution WAPLAC, Vol. 30, 
per NRC 497-503, September 1986. 3 1 tab, 17 
(Canada) Contract DSS 31048-4- 


Descriptors: *Water | aang effects, *Fish behav- 
ior, *Avoidance response, *Alevins, *Aluminum, 
*Acid rain, Brook charr, Toxic levels, Toxicity, 
Acidification. 


Near the end of the yolk absorption period, brook 
charr (Salvelinus — ——- — the 
gravel of the redd, fill their prey com- 
mence exogenous feeding. shift he embry- 
onic to juvenile life style not only involves mor- 
serge et and physiological changes in the fish, 
jut potentially exposes alevins to abrupt physio- 
chemical changes in the water as they move from 
the interstitial to the surface environment. In areas 
receiving acidic precipitation, the = waters 
are often far more acidic than the upwelling 
lates through the redd. 
ferences may be further exag- 
emergence coincides with the pH de- 
pressions in si waters that often accompany 
snowmelt. Laboratory studies were conducted to 
test the ability of brook charr alevins, the earliest 
free-swimming life stage of the species, to detect 
and avoid toxic levels of H(+) and inorganic Al. 
Alevins were tested in steep ient choice tanks 
using a range of H(+) (pH 4.0 to 5.5) and Al (0 to 
500 microgram (ugy/L) concentrations in low Ca 
(2.0 mg/L) water. The young brook charr actively 
avoided acidic water with a pH < 5.0. Aluminum 
additions of 500 ug/L increased the avoidance 
. The observed behavioral of ale- 
vins to low pH and elevated levels o: Al, may be 
ptive advantage in systems undergo- 

a0 — (Alexander-PTT) 


os CONCENTRATION OF MANGANESE 

IN WHITE SUCKER (CATOSTOMUS COM- 
MERSONI) FROM ACID, CIRCUMNEUTRAL 
AND MET. ED LAKES, 
gg te Univ. - tario). —g of Zoology. 

Harvey, G. A. Fraser, and J. M. McArdle. 

Wee Air and Soil Pollution WAPLAG. Vol. 30, 
i 1/2, p 515-521, September 1986. 3 fig, 3 tab, 22 


Descriptors: *Water pollution effects, *Fate of pol- 
lutants, *Acid lakes, *Tissue analysis, * 

*Fish populations, *Population exposure, *Bioac- 
cumulation, *Acid rain, Accumulation, Heavy 
metals, Mining wastes, Species diversity, Lakes, 
White sucker, Ontario. 


Four hundred and thirty-five white suckers were 
collected from 24 lakes in 7 regions (Wawa, La 
Cloche, Sound, Algonquin, Muskoka, Hali- 
burton, North Bay) of Ontario, concurrent with 
measurement of pH, alkalinity and 18 metals and 
Lakes Summit and Moran have been con- 
taminated by the dumping of mine tailings. One 
hundred and seventy-eight fish of six additional 
species were collected from two of the lakes. Ver- 
tebral centra were analyzed by neutron spn 
— concentration in lake w 
with H(+), Y = 0.024 + so14X. t r 
squared = 0.79, p < 0.0001, n = 22 . Inv 
Mn differences between lakes (range of 
100g 0g dw). 
posit lake Mn (r 
squared = 0.55, p < 0.0001) and tively a 
DOC (r squared = 0.36, p rate 
DOC were not correlated. rp caiiele 
regression, lake Mn + DOC + alkalini account- 
ed for 87% of the variance in bone Mn. tra- 
tion factors, calculated as bone Mn / lake Mn were 
1,000 to 4,000X for many fish opulations, with the 
peg bee from the two taminated 
nm the highet C.F fom lates of toe 
ae imp some regulation 
of Mn uj ip he ae, Some Wie cf pattie ana 
littoral were fee omerd lower than those 
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found in the benthic-feeding white suckers. (Au- 
thor’s abstract) ¢ 


'W87-04742 


DEGRADATION OF SPARTINA LIGNOCEL- 
LULOSE BY INDIVIDUAL AND MIXED CUL- 
TURES OF SALT-MARSH FUNGI, 

George Mason Univ., Fairfax, VA. Dept. of Biol- 


ogy. 

A. P. Torzilli, and G. Andrykovitch. 

Canadian Journal of Botany CJBOAW, Vol. 64, 
No. 10, p 2211-2215, October 1986. 1 tab, 27 ref. 


Descriptors: *Water pollution effects, *Biodegra- 
dation, marshes, *Decom| 
matter, 


sSalt posing 

*Lignocellulose, Hemicellulose, 
Lignin, Pon Nitrogen, Incubation, Fertilizers, 
Nutrients. 


Spartina alterniflora tissue, either in the absence or 
the presence of a nitrogen ———_ was inocu- 
lated with a single-species or mixed-species inocu 
lum of salt-marsh fungi. “After 42 days of incubs- 
tion at 25 C, lignocellulose decomposition was 
determined by measuring the amount of residual 
total Sentuciicioen, cellulose, hemicellulose, and 
lignin. A two-way analysis of variance of these 
results indicated an interaction between fungal 
treatments and N treatments. Pairwise comparisons 
of mean residual weights showed that all individual 
and mixed fungal inocula resulted in significant 
a of the total lignocellulosic, cellulosic, 
and hemicellulosic fractions of Spartina tissue with 
= of a from about 16- 


Pepe og ee gan -N treatment and the 
fraction examined. Lignin degradation 


pe not detected for any of the treatments. Cul- 
tures with a mixture of i showed less decom- 
position than was observed for the most efficient 
decomposer when it occurred alone. (Author’s ab- 


stract 
W87-04819 


EPIDEMIOLOGY AND EARLY DIAGNOSIS 
OF PRIMARY LIVER CANCER IN CHINA, 
Guangxi Medical Coll., Nanning (China). 

Y. Fu-Sun, and S. Kong-Nein. 

Advances in Cancer Research ACRSAJ, Vol. 47, 
p 297-329, 1986. 11 tab, 62 ref. 


Descriptors: *Public health “Epidemiology, 
*Cancer, *China, *Liver, *Risk factors, *Drinking 
water, *Water pollution effects, hepatic 
cancer, — B virus, Vaccination, Alpha-feto- 
protein, 
Epidemiological studies in different areas in China 
have revealed several outstanding risk factors of 
liver cancer (PLC): hepatitis B virus 
V) infection, pollution of drinking water, con- 
tamination of food by aflatoxin B and/or nitrosa- 
mines, and family predisposition. Accordingly, a 
program of HBV vaccination, improved supply of 
drinking water, better preservation and storage of 
pr ame for high-risk 
a oe should be effective preventive meas- 
o. alpha-' se tiehly (AFP) screening 
recommended to 


deen eked cae of PLC. * Cech follow-up of the 
dynamic c in AFP in individuals with per- 
sistent low levels of positive AFP is important for 
pst pe other conditions from PLC. Al- 
though much work remains to be done on etiologi- 
cal agents of PLC and the mechanism of oncogen- 
esis, it is time that larger scale control measures be 
put into effect in -incidence areas to discover 

the most common cancers in the world 


EFFECTS OF DRILLING FLUIDS ON THA- 
LASSIA TESTUDINUM AND ITS EPIPHYTIC 


‘AE, 
University of West Florida, Pensacola. Dept. of 
Biology. 
W. A. Price, J. M. Macauley, and J. R. Clark. 
Environmental and Experimental Botany 
EEBODM, Vol. 26, No. 4, p 321-330, October 
1986. 3 fig, 3 tab, 22 ref. 


Effects Of Pollution—Group 5C 


Descriptors: *Water pollution effects, *Pollution 
— *Drilling fluids, *Algae, tes- 
*Sea —. *Productivity, *Clays, 
Sateen, Seema variation, Offshore platforms, 
Microenvironments, Waste disposal, Toxicity. 


A flow-through microcosm system was developed 
to assess the potential influence of drilling fluids on 
Thalassia testudinum and its epiphytic algae. Drill- 
ing fluid and montmorillonite clay treatments and a 
control were used for seven tests. Six week 
Oe a ee 

the surviving algae did not Sonn come 
Thalassia productivity measured as carbon uptake 
and growth rate was reduced by a ten-day expo- 
sure to fluid concentrations of 200 and 
1000 microliters liter. Thalassia productivity 
was reduced by fluid exposure in summer 
as SG on > ae This variation in re- 


sia allotment and storage of carbohydrates. The 
effect of montmorillonite clay exposer varied in- 
consistently among all tests for both Thalassia and 
re: (Author’s abstract) 


EFFECTS OF ACIDITY OF SIMULA 

AND ITS INFLUENCE ON THE PHYTOTOXI- 

CITY OF CHLORSULFURON ON VELVET- 

LEAF AND BARLEY, 

tare, Dept, of Plan a State ys = 
it. OF it Pathology and Physiolo 

W. Mersie, and C. L. Foy. - 

Environmental Experimental Botany 

EEBODM, Vol. 26, No. 4, p 341-347, October 

1986. 7 tab, 31 ref. 


Descriptors: *Water pollution effects, *Plant phys- 
iology, *Herbicides, *Simulated rainfall, *Acid 

*Phytotoxicity, *Chlorsulfuron, *Barley, 
*Velvetleaf, *Hydrogen ion concentration, Grain 
crops, Plant growth, Chlorophyll, Plant tissues, 
Synergistic 


Greenhouse experiments were conducted to deter- 
mine the influence of simulated acid rain on the 
phytotoxicity of chlorsulfuron, a grain herbicide, 
on velvetleaf and barley. Plants were grown in a 
greenhouse with charcoal-filtered air and exposed 
to rain of three acidity levels and compared with a 
control. Chloros' was applied postemer- 
gence to seedlings either before or after six 30- 
minute simulated rain events. Chlorsulfuron rates 
were 0, 1 and 0, 20 grams per hectare on velvetleaf 
and barley, respectively. ley showed no discer- 
nable response to simulated acid rain and/or chlor- 
sulfuron treatments. The sequence of acid rain 
ex) in relation to herbicide treatment did not 
influence the response of velvetleaf to all treat- 
ments. At a pH value of 2.5, velvetleaf failed to 
attain normal height, and leaves were necrotic and 
wrinkled and abcised prematurely. Chlorophyll 
concentration of plants treated with acid rain of 
H 2.5 was cualeudie lower than at higher pH 
levels. Shoot fresh weight of velvetleaf was re- 
duced at pH 2.5 and the aroma of chlorsul- 
furon was enhanced at pH values of 2.5 and 3.4 as 
compared to pH 5.6. No such synergistic interac- 
tion was observed at pH 4.3. Further studies are 
needed to determine the physiological and bio- 
chemical bass ofthis synergtc interaction be 
tween chlorsulfuron ted acid rain at the 
lower pH levels. (Author’s abstract) 
W87-04826 


RESIDENTIAL HEALTH STUDY OF FAMI- 
LIES LIVING NEAR THE DRAKE CHEMICAL 
ee PENN- 


Pennsylvania ey hd of Health, Harrisburg. Div. of 
Envi 


i i Health AEHLAU, 
Vol. 41, No. 4, p 222-228, July-August 1986. 1 fig, 
5 tab, 10 ref. 


Descriptors: *Water pollution effects, *Waste dis- 
posal, *Lock Haven, *Superfund, *Population ex- 

*Waste dumps, *Health effects, *Public 
health, Contamination, Surveys, Occupational ex- 
posure, Pennsylvania. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


A cross sectional health survey involving a group 
of residents of the Lock Haven, Pa. area who live 
in the immediate vicinity of the Drake Superfund 
site was conducted. A control group of residents 
was randomly selected from the remaining areas of 
Lock Haven. The study did not indicate the pres- 
aan procrnent yoy poy 
group as to — group. 
Significantly more individuals in the exposed 
group experienced skin lems and sleepiness for 
at least one month before the survey. This may be 
indicative of a possible association between direct 
human exposure to toxic chemicals from the site 


site, or tae be a spurious 
biased reporting. (Au- 


PILOT STUDY OF SERUM POLYCHLORI- 
BIPHENYL LEVELS IN PERSONS AT 
IN RESIDENTIAL 


ENVIRO) 
Control, Atlanta, GA. Center 
tal Health. 
the diooen, D. Ross, J. Liddle, E. Welty, 


Archives of Environmental Hi AEHLAU 
bor 41, No. 4, p 240-244, eA 1986. 2 tab, 


: *Path of pollutants, *Waste 
*Water Mcdeie effects, *Public health, *B loom- 


*Faichon exposure, *Waste dumps, 
hlorinated tahoe *Health effects, Occu- 
pational exposure, 


urveys. 
oe en 
risk of exposure to three waste sites 
acon Bloominton, Indiana have abnormal- 
ly elevated serum polychlorinated biphenyl (PCB) 
aio, 1h wan chen dutseniinnt which environmen- 
tal pathways might have contributed most to these 
A screening questionnaire survey of 995 
ividuals was conducted. On the basis of this 
in 114 of the persons who had the greatest 
potential for exposure were selected for inclusion 
the pilot exposure assessment study. People re- 
Oreos a ae ee Soe 
erage serum PCB levels and a greater 
had abnormally elevated serum PCB levels as 


Kenzie. 
New Scientist — Vol. 112, No. 1530, p 
24, October 16, 1986 


lution effects, *Spain, 
Marshes, Contamination, 
Rice, pon Hy Agricultural development. 





CENTRATIONS IN NATURAL WATERS, 


Maine Univ. at Orono. Dept. of Botany and Plant 
Pathology. 

For primary bibliographic entry see Field 5A. 
W87-04834 


TERATOGENIC EFFECTS OF CADMIUM ON 
cae ARENARUM DURING GASTRULA- 
° 

Universidad Nacional de Lomas de Zamora (Ar- 
entina). Inst. de Biologia de la Reproduccion y 

Somevtie Embrionario. 

C.S. Perez-Coll, J. Herkovits, and A. Salibian. 

Experientia EXPEAM, Vol. 42, No. 10, p 1174- 

1176, October 1986. 1 fig, 1 tab, 19 ref. 


Descriptors: *Water pollution effects, *Population 
exposure, *Toads, *Cadmium, *Gastrulation, 

Animal growth, Animal tissues, Animal physiolo- 
gy, Temperature effects, Amphibians, Embryonic 
growth stage, Cadmium chloride, Heavy metals. 


Developing Bufo arenarum embryos were treated 
during with cadmium chloride at sev- 
eral Guceunndiees to establish whether effects 
such as skeletal malformations, behavioral disor- 
ders, delayed development and reduced body size 
were related to the particular stage of development 
at which cadmium exposure was experienced. Ini- 
tial failures at gastrulation resulted mainly in axial 
incurvations, microcephaly, hydropsy and abnor- 
mal tail formation. Higher temperature had a dual 
effect. At high cadmium concentrations, early mal- 
formations were significantly increased, but a 
lower concentrations, a higher temperature pre- 
vented alteration. (Author’s abstract) 

W87-04840 


RESPONSES OF FRESHWATER AMOEBAE 
TO SALINITY CHANG! 


Toho Univ., Tokyo (Japan). Dept. of Biology. 
N. Oshima, F. Takeda, and K. Ishii. 
Comparative Biochemistry and Physiology () 
an ited Vol. 85, No. 3, p 395-399, 986. 5 Pie, 1 

1 re! 


Descriptors: *Water pollution effects, *Salinity, 

reonangy 9 *Acclimatization Culturing tech- 
daptation, Osmotic pressure, Potassium 
cium chloride, Sucrose. 


niques, A 
chloride, 


The response of freshwater amobae to salinity 
changes and their acclimatization to saline condi- 
tions was studied by characterizing body shape, 
locomotive velocity, and capacity for attachment 
to a substratum. Two species of amoebae were 
transferred from the primary culture medium to a 
test solution containing potassium chloride or cal- 
cium chloride and then rinsed five times with the 
test solution. The rate of locomotion was deter- 
mined by timing the transit of amoebae over four 
or eight divisions of an ocular micrometer with a 
stopwatch. Locomotive velocity decreased gradu- 
ally with the decrease in concentration of bathing 
saline. A sudden decrease in velocity occurred in 
response to solutions with more than three times 
the salinity of the culture medium. One species was 
able to adjust itself to increased salinity within 
several hours. A step-wise effect in pon A was 
also studied. Amoebae left standing in a high salini- 
concentration for three hours were returned to 
standard test solution and the rate of recovery 
to normal locomotion was examined. It was ob- 
served that cells which do not lose their ability to 
adhere to the substratum during a three hour expo- 
sure to very high salt concentration will 
motile activities when returned to a neutral solu- 
tion. When only osmotic pressure of the surround- 
ing medium was increased by the addition of su- 
crose, a smaller decrease in velocity and more 
= tation was observed in one species. (Mi- 
c 
W87-04841 


OIL POLLUTION: A DECADE OF RESEARCH 

AND MONITORING, 

Woods ; Hole Oceanographic Institution, MA. 
oO 


Dept. of Chemistry. 
For primary bibliographic entry see Field SB. 
W87-04843 


ih ea AS AN OCCUPATIONAL 


ISEASE, 
WHO/FAO Collaborating Centre for Research 
andl a on Leptospirosis, Hereford (Eng- 


S. A. Waitkins. 
British Journal of Industrial Medicine, Vol. 43, No. 
11, p 721-725, November 1986. 4 fig, 5 tab, 10 ref. 


Descriptors: *Descriptors: *Water pollution ef- 
fects, *Farm workers, *Lep *Occupa: 
tional *Pathogenic *Public 
health, Epidemiology, Wastewater facilities, Farm 
wastes, Recreation, Infection. 


The organism causing | is is a spirochete 

oe teseie a that comprises 

nar gg re 

ont the tepstciets Ltd lexa. L biflexa is a non- 
parasite commonly found in fresh water. The pres- 
ee ee ee tee ot 
environmental nen age ge the survival of 
pathogenic | past, occupations 
oe ana ‘water 0 or ptt were at particular 
risk from leptospirosis, partcularly Weil’s disease. 
The major qceupaiona rik today is ameng farm 
workers. There is an additional risk whee go 
dun to the Sigh ae 2 eee we a fresh 
water rivers, canals and lakes. A new emerging 
Suid io dno tainetems anmactneaette emeuiae. 
ed leptospirosis that causes a flu-like illness. Al- 
though farmers in the dairy industry are the most 
likely occupational group to risk this infection, 
po workers such as verterinarians and butchers 
are also at risk. The epidemiological 
leptospirosis has changed. No longer are tradition- 
al occupations such as miners, sewer workers and 
fish factory workers at risk, but today’s emerging 
hazard includes farm workers. (Michael-PTT) 
W87-04845 


VENTILATORY AND CARDIAC REFLEX RE- 
SPONSES TO HYPOXIA AND NACN IN LEPI- 
SOSTEUS OSSEUS, AN AIR-BREATHING 


Texas Univ. at Arlington. Dept. of Biol 

‘exas Univ. : of Biology. 

N. J. Smatresk. “4 
Physiological Zoology PHZOAS, Vol. 59, No. 4, SP 
385-397, July-August 1986. 6 fig, 31 ref. NS 
Grant PCM-8317914. 


Descriptors: *Water pollution effects, *Gills, *Gar, 
*Hypoxia, *Fish physiology, *Cyanide, *Respira- 
tion, Ventilation, Oxygen requirements, Chemore- 
ceptors. 


The hypoxic depression of gill ventilation and 
other ventilatory and cardiovascular responses to 
hypoxia were studied in the bimodal breather, 
Lepisosteus osseus. Air-breathing frequency in- 
creased hyperbolically as water P sub O2 declined. 
Gill ventilation to changes in water P sub 
O2 was complex. ular pressure initially in- 
creased as P sub O2 fell, reaching maximum levels 
between 75 and 125 torr P sub O2. As P sub O2 
fell further, opercular pressure decreased to about 
50% of its maximum level. Heart rate rose as P sub 
O2 fell. Gill ventilation frequency did not c! 
significantly with hypoxia. A one-to-one co’ 
tion between heart rate and ventilation was 
observed in four of nine fish in which heart rate 
was measured, — normoxia only. The P sub 
O2 level in the dorsal aorta (DA) fe! ‘with hypox- 
ia, but did not change significantly in the ventral 
aorta (VA) at any level of aquatic hypoxia. Exter- 
nal administration of NaCN had a large stimula- 
tory effect on air: frequency, but did not 
ly affect gill ventilation. Internal injec- 
tions of NaCN into either the DA or VA produced 
a prol stimulation of gill ventilation and tran- 
siently stimulated air breathing, but the response to 
VA injections was much quicker. Heart rate was 
not significantly affected by NCN. The data sug- 
gest that air breathing is initiated on stimulation of 
external chemoreceptors located in or near the 
gills, while gill ventilation is controlled by internal 
chemoreceptors. The depression of gill ventilation 
seen during hypoxia suggests that internal chemor- 
eceptors are positioned where they are able to 
sense the increased flow of oxygenated pulmonary 
prove during intense air breathing. (Author's ab- 
stract 





'W87-04846 


THRESHOLDS IN EUTROPHICATION OF 
NATURAL WATERS, 

Tsukuba Univ. (Japan). Inst. of Biological Sci- 
ences. 

For primary bibliographic entry see Field 5A. 
waft” tematic ety 


h Center, Davis, CA. 
For pri bibliographic Field 5B 

or entry see 2 
WS1-04856 


ASSESSMENT OF A NATURAL WETLAND RE- 
CEIVING SEWAGE EFFLUENT, 
Organization, ‘Gafith (Australis). Centre f int 
tre for 
Research. 


i. Fi — Cullen, D. Mitchell, and A. 


yr eee Ae Vol. 11, 
No. 1, p 33-47, March 1986. 4 fig, 10 tab, 46 ref. 


: *Effluents, *Water pollution effects, 

*Nutrient removal, * 
weed control, *Wetlands, *Wastewater, Turbidity, 
— ion concentration, Conductivity, Dis- 
ved 0} Sapient Nitrogen, Seasonal 
Plant growth, Aquatic 
ts, Performance evalua- 


Ohio State Univ., Columbus. Dept. of Entomolo- 


Pw. Fisher, and T. W. Lohner. 

Archives of Environmental Contamination and 
Toxico wg Feed] Vol. 15, No. 6, p 661-667, 
ee ee 


*Carbaryl, *Fate of pollutants, *Hy- 
drogen ion “concentration, * *Toxicity, Microenvir- 
onments, Contamination, 
animals, Metabolism. 

The effects of pH on the environmental fate of the 
pesticide carbaryl were determined in acute toxici- 
ty tests, microcosm analyses and abiotic water 
stability studies. The toxicity of carbaryl varied 
tly with pH in 24-hour tests with 
us riparius. Toxicity was greatest at pH 
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page Agr pe ged) fy ra 
Greater amounts of carbaryl were 
water at pH 4, taht fn. Geo saiemseenes and chintlc 
ee In spite of the 
persistence of carbaryl in water at pH 4, 
pepe gr nacho omc 
it compound in the microcosm or; 
of pH because of the facility, aa © which 
carbaryl was hazard associated with 
contamination by carbaryl is affected by 
pe bt mon ant he of 


W87-04876 


HEALTH IMPACT OF ACIDIC DEPOSITION, 
World Health Organization, Copenhagen (Den- 


H. E Allen M. Benarie, V. Bencko, R. de Boeck, 
. J. J. Brinkmann. 


i f the Total Environment STENDL, 
Vol. 52, No. 3, p 157-187, July 1986. 3 fig, 1 tab, 
140 pwd 4 


Descriptors: *Acid rain, *Health effects, *Deposi- 

tion, *Public health, *Water — sources, 

Drinking water, Contamination, Fate of pollutants, 

Groundwater, ta Plumbing, Wat infant death syn- 
n, Sedimen: i 


ity, Trace elements, Mercury, Epidemiology, 
Watersheds, Monitoring, Air sang tl 


The results of a World Health Or, 


Suaee can ee Grinking . 
water supp! juce water 
ity. One aspect of acidified sources is the in- 
agressiveness of water to plumbing materi- 

als. Reduction of pH and alkalinity in lakes and 
enhance mobilization of metals, in- 


on direct and 
epidemiological study of a possible association 


tween air pollution and SIDS. (Michael-PTT) 
W87-0487 


LONG-RANGE AIR POLLUTION: A THREAT 
= EUROPEAN FO 


ad bibliographic entry see Field 5G. 


EFFECTS OF SOIL CONTAMINATION WITH 
CO} LEAD AND IN 


Industrial Research 
izati Glen Osmond (Australia). Div. of 
H. Merry, K. G. Tiller, and A. M. Alston. 
et wrtigrey Vol. 95, No. 2, p 255-269, 
fig, 4 tab, 16 ref. 
BR ag «enone 


wth, aie physiok 
fects, *Waterlogging, * 


Or; 
R. 


Tissue _ analysis, 


‘Arsenic, 
, *Water pollu- 
ydrogen ion con- 


a 
1986. 3 
*Soil 
*Plant 
tion 


107 


Effects Of Pollution—Group 5C 


centration, Vegetation effects, production, 
a crops, Acidity, Accum Heavy 
Soil types, Industrial wastes, Toxicity, 

Land application. 


Fete rage: Prone $s ged ples wetutnarinn oo 


SAPIDUS, 
Florida Univ., Gainesville. Dept. of Food Science 
and Human Nutrition. 
For a bibliographic entry see Field SB. 


EFFECTS OF SIMULATED ACIDIC RAIN ON 
WASH-OFF OF FUNGICIDES AND CONTROL 
OF LATE BLIGHT ON POTATO LEAVES, 

a Thompson Inst. for Plant Research, Ithaca, 


A. H. C. van Bruggen, J. F. Osmeloski, and J. S. 
Jacobson. 


Phytopathology PHYTAJ, Vol. 76, No. 8, p 800- 
804, August 1986. 8 tab, 23 ref. 


. * s *Sim- 
iptors: *Wash a of a of pollutants, ‘Sim 


The effects of simulated acidic rain at two pH 

levels (2.8 and 4.6) on removal of five fungicides in 

each of two formulations —_ powders and 
cultivars (Norchip, 


spectroscopy 
pr bennemgy te by ~—e" chromato; 
be egy ees for chi 


bioassay henyltin paren 
Wash-off g pie hydroxide from 


on eee sae See increased by simu- 
fated with rain at pH 4.6 


peed re Los 

Regardless of acidity of simulated rain, wettable 
wders were removed more effectively than 

Rowables. Despite 13-83% removal of 

from foliage by simulated acidic rain, late blight 

control was still significant compared with plants 
not treated with fungicide. Phytophthora infestans 

infection of potato leaves sprayed with TPTH was 
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Group 5C—Effects Of Pollution 


higher after an acid rain treatment at pH 2.8 than 

at pH 4.6, but the increased infection was ascribed 
to enhanced susceptibility of foliage to late a 

causal bop aula ab Ul 25 cater Ga to taped 

removal of the fungicide per se. (Author’s abstract) 

W87-04902 


RESTORING THE FLOW OF A FINISHED 
WATER P’ 
County Metropolitan Water Board, 


Clay, ; 
For pri bibliographic entry see Field SF. 
W87-04904 ind 


CHEMICAL PRODUCTS AND TOXICOLOGIC 
EFFECTS OF DISINFECTION, 

Environmental Protection A, apa Cincinnati, 
OH. Water Research 
For primary bibliographic entry ne Field 5F. 
W87-04910 


DIRECT DISTRIBUTION MODEL FOR RE- 
ae JUATIC ACIDIFICATION, 
Univ., Pittsburgh, PA. Dept. of 


a For primary Sit graphic entry see Field 5B. 


REPRODUCTIVE FAILURE IN COMMON 
SEALS FEEDING ON FISH FROM POLLUTED 
COASTAL WATERS, 

Rijksinstituut voor Natuurbeheer, Texel (Nether- 
os otha of Estuarine Ecology 


Nature NA UAS, Vol. 324, No. 6096, p 456-457, 
December 4, 1986. 1 fig, 27 ref. 


Descriptors: *Coastal waters, *Seals, eee. 
tive failure, *Polychlorinated biphenyls, * 
— *Rood chains, *Water pollution effects, 

issue analysis, *Population dynamics, Aquatic 
animals, Wadden Sea, Netherlands, Aquatic popu- 
lations, Populations, Pollutants, Fish, Reproduc- 
tion. 


The population of common seal Phoca vitulina in 
nee tet of ys oe Sea, _ 
jetherlands, collapsed during the past few 
decades. Between 1950 and 1975 the ulation 
from more than 3,000 to less 500 
animals. Comparative studies of common seal pop- 
ulations from different parts of the Wadden Sea 
reveal that pup production has declined sharply 
only in the western (Dutch) part. A comparative 
toxicological study on the levels of heavy metals 
and organochlorines in tissue of seals from the 
western and northern parts of the Wadden Sea 
shows that only the polychlorinated biphenyl 
(PCB) levels differ significantly. This is predomi- 
nantly a result of PCB pollution from the river 
Rhine, which mainly affects the western (Dutch) 
pee Lae a eee fe Se ible for the 
ww rate of reproduction in Dutch common seals 
on the basis of epidemiological and experimental 
data on the ability of PCBs to interfere with mam- 
malian reproduction. It is reported that the repro- 
ductive failure in common seals from the Dutch 
Wadden Sea is related to feeding on fish from that 
polluted area. This is the first demonstration of a 
causal relationship between naturally occurring 
levels of pollutants and a physiologi response in 
marine (Author’s abstract) 
W87-04986 


OUTBREAK OF GASTROENTERITIS ON A 
PASSENGER CRUISE SHIP, 

Central Public Health Lab., London (England). 
Communicable Disease Surv eillance Centre. 

M. C. O’Mahony, N. D. Noah, B. Evans, D. 
Harper, and B. Rowe. 

The Journal of Hygiene JOHYAY, Vol. 97, No. 2, 
p 229-236, October 1986. 1 fig, 2 tab, 4 ref. 


ne ons * ages *Water gon 
*Escheric’ coli, 


*Public health, *Pol “Pollutant PR *Epide- 
mics, *Coliforms, *Water pollution effects, Bacte- 
ria, Water Wastewater, Pollutants, Suble- 
thal effects, Water supply, Domestic water. 


In an outbreak of gastroenteritis on board a cruise 
ship 251 and 51 crew were affected and 
consul the ship’s surgeon during a 14-day 
period. There was a significant association between 
consumption of cabin tap water and reported ill- 
ness in passengers. Enterotoxigenic Escherichia 
coli were isolated from passengers and crew and 
coliforms were found in the main water storage 
tank. Contamination of inadequately chlorinated 
water by sewage was the most likely source of 
infection. A low level of reported illness and late 
recognition of the outbreak delayed inv tion 
of what ye eee Boao the latest in a series of 
outbreaks of gastrointestinal illness on board this 
ship. There is a need for a national surveillance 
program which would monitor the extent of illness 
on board passenger cruise ships as well as a stand- 
ard peed ry to the action taken when levels of 
rted illness rise above a defined level. (Au- 
thor’s abstract) 
W87-04987 


SALMONELLOSIS IN TWO DAIRY HERDS 
ASSOCIATED WITH A SEWAGE FARM AND 
WATER RECLAMATION PLANT, 

Ministry of Agriculture, Fisheries and Food, 
ae (England). Veterinary Investiga- 


FC G. ‘Gan. Wray, A. L. Duncan, and W. T. 
ag mame 

¢ Journal of Hygiene JOHYAY, Vol. 97, No. > 
p 237-246, October 1986. 1 fig, 3 tab, 12 ref. 


Descriptors: *Land disposal, *Water pollution ef- 
fects, Pollutant identification, *Waste disposal, 
*Sludge utilization, *Public health, *Salmonella, 
*Bacteria, *Dairy industry, Wastewater, Sewage 
bacteria, Infection, Diseases, Pathology, Agricul- 
ture, Environmental effects. 


Two dairy herds, situated on a sewage farm, were 
monitored for the presence of salmonellas follow- 
ing outbreaks of onella dublin infection. In 
addition a S. dublin control scheme, which in- 
volved examination of adult animals and calf vacci- 
nation, was instigated. During the period 1975-84, 
12 salmonella sero and 10 phage types of S. 
typhimurium were isolated from the cattle and 
their environment although their presence was 
seldom associated with di ‘wo adult S. 
dublin excreters were detected but it was conclud- 
ed that none of the tests employed to examine the 
adult animals was sensitive enough. The a 
lence of disease in the calves was low and ali 

vaccination may have been beneficial it did o 
eradicate S. dublin infection. Thus S. dublin per- 
sisted in adults and calves during the 8-year period 
but its presence was seldom associated with dis- 


i agric 
sewage sludge and the public health aspects. (Au- 
thor’s abstract, 
W87-04988 


TBT: AN ENVIRONMENTAL DILEMMA, 
Scripps Institution of Oceanography, La Jolla, CA. 
E. D. evensneny 

Environment ENTVAR, Vol. 28, No. 8, p 17- 
20,42-44, October 1986. 1 tab, 10 ref. 


Descriptors: *Water mh mays sources, *Ships, 
*Antifouling 


a oe metals, *Tributyl tin 
com; vienmea 


ality, *Water pol- 
lution Sai *Algicides, * les, Toxicity, 
Surface sealing, ae ae <> soem Algal control, 
Pollutants, Toxins, 


Tributyl tin (TBT) compounds are extremely toxic 
chemicals which were devised as antifouling 
~— for inclusion in paints to protect the surfaces 

= other marine — from the 
gro’ of marine organisms. en algae and bar- 
nacles accumulate on the bottoms of vessels, the 
drag is increased which, in turn increases fuel 
consumption. Use of TBT compounds results in 
economic savings in fossil fuel and maintenance, 
but it also causes the loss of indigenous organisms 
from marinas, harbors, and ee waters and the 
destruction of grown oysters. 
French and English solutions to the dilemma were 
presented along with the results of TBT monitor- 


ing studies in coastal waters of the U.S.A. and 

A comparison was drawn between TBT 
and DDT and regulatory options were suggested 
poy oa established for DDT. (Wood-PTT) 


ECOLOGY OF SCENEDESMUS BLOOMS, 

— Univ., Hyderabad (India). Dept. of 
tany. 

For primary bibliographic entry see Field 2H. 

W87.04999 — 


EICHHORNIA CRASSIPES (MART) SOLMS IN 
RELATION TO PH, 

Regional Research Lab., Hyderabad (India). Bio- 
control Unit. 

— Z. Jamil, P. V. R. Rao, and G. 


Een gam of Botany IJBODX, Vol. 8, No. 2, 
p 156-158, December 1985. 1 tab, 5 ref. 


—— *Plant t physiology, *Water hyacinths, 
*Heavy metals, ydrogen ion concentration, 
*Detoxification, *Decontamination, *Neutraliza- 
tion, *Water pollution effects, “Water pollution 
control, Pollutants, Lakes, Streams. 


The ability of water hyacinths to absorb heavy 
metals from tho ab medium was earlier. 
The plant is able to adjust itself to withstand 
the effect of pH changes in the aquatic environ- 
The remarkable ability of the plant to neu- 

some very acidic solutions is found in the 
case of copper, cadmium and zinc solutions; how- 
pes it ype ny neutralize 2 = and 
gab visible sym — < of pi logical im- 
balance and finally died. Th fn mye on that 
the water byacnh could be 5 ulediede employed 
to — and streams. (Author’s abstract) 


MODELLING THE FATE OF MIREX AND 
LINDANE IN LAKE ONTARIO, OFF THE NI- 
AGARA RIVER MOUTH, 

National Water Research Inst., Burlington (Ontar- 
io). Environmental Simulation 

For 2 I pong bibliographic entry see Field 5B. 


EFFECTS OF SIMULATED ACID RAIN ON 
GERMINATIVE CAPACITY, GROWTH AND 


MORPHOLOGY OF FOREST TREE SEED- 


LINGS, 
Maritimes Forest Research Centre, Fredericton 
ew Brunswick). 


. Percy. 
New Phytologist NEPHAV, Vol. 104, No. 3, p 
473-484, November 1986. 1 fig, 9 tab, 28 ref. 


*Water pollution effects, *Forests, 

SStmatbted rainfall, *Pollutants, *Acid rain, *Ger- 

mination, *Plant morphology, *Rainfall, Trees, 

Simulation, Conifers, iduous trees, Hydrogen 

a concentration, Growth, Morphology, Seed- 
gs. 


Acid rain-induced direct —S age me seed- 
was investi in con- 
woledenvonnent suid anfal ‘chamber 
germinative seedling surviv: 
ling growth and pa aes ical to simu- 
lated rains of pH 5.6, 4.6, 3.6 and 2.6 were exam- 
ined during the first growth cycle in 11 commer- 
cially important north temperate tree species. Ger- 
minative capacity was weakly responsive to rain 
pH, while seedling survival was more sensitive. No 
evidence of ic foliar injury was ob- 
served at rain pH > 2.6. Treatment with pH < or 
peels qoute sibeiene Gil susbelagied 
icant gro juctions morphologi 
changes in coniferous seedlings. Response varied 
with species, treatment pH and meas- 
ured. No consistent growth stimulations were ob- 
served. Initiation of primary needles, axi mer- 
istems and shoot — were most affected 
by simulated pH. iduous species were consid- 
erably more resistant than gece ell gn 
Treatment with rain of pH 2.6 was g ly re- 
pers to induce significant growth reductions in 
iduous seedlings. (Author’s abstract) 





W87-05008 


EFFECTS OF CHEMICALLY CONTAMINAT- 
SEWAGE SLUDGE ON AN APHID POPU- 
LATION, 

Cornell Univ., Ithaca, NY. 

T. W. Culliney, and D. Pimentel. 
Ecology ECOLAR, Vol. 67, No. 6, p 1665-1669, 
December 1986. 2 fig, 1 tab, 55 ref. EPA Grant 
R810790-01-0. 


t. of Entomology. 


Descriptors: *Path of Pollutants, . disposal, 
*Aphids, *Ecological effects, Contaminants, Nutri- 
tion, Toxicity, ture, Demography, Envi- 
ronmental effects, New York, Pollutants, Insects, 
Sludge, Survival, Reproduction, Diets, Population 
exposure. 


Survival and fecundity of green h aphids, 
Myzus persicae, were markedly cae chen 
they were ag on par se ce grown in pots of 
soil treated with c’ ly contaminated sewage 
sludge, as compared to populations on potted 
plants grown in uncontaminated sludge or on fer- 
pene soil (control). Calculated demographic pa- 
con- 
‘emanated sludge and uncontaminated sludge popu- 
lations and between the contaminated sludge and 
control populations. No significant differences 
were detected between the uncontaminated sludge 
and control populations. The ecological effects on 


affected rs chemical con in sewage 


sludge used in agricul \ (aahars chased 
e in agriculture. (Author’s 
W81-05009 


URINARY MUTAGENS IN MUNICIPAL 
SEWAGE WORKERS AND WATER TREAT- 
MENT WORKERS, 

fd York State Coll. of Veterinary Medicine, 
J. M. Scarlett-Kranz, J. G. ae Strickland, 


Ameri Ato ll AJEPAS, Vol. 
by No. 6, p 884-893, December 1986. 5 tab, 42 


Descriptors: *Water nares effects, “biutagens, 
*Fate of pollutants, *Wastewater treatment 

nel, *Water treatment personnel, *Occupational 
exposure, *Urine, *Ames test, Enzymes, Public 
health, Epidemiology, New York, Population ex- 
posure. 


About 60,000 chemicals are presently in use in the 
United States, and an additional ie 1,000 are 
introduced into commerce annually. A consider- 
= rtion of these ee er — as re- 
into sewage treatm ts. ypically, in 
poy np ungh over 100-200 — = be 
servi a le sewage treatment plant. There- 
foon, &: Staahaions of chemicals may be present 
in a single sludge. In view of the potential exposure 
of sewage treatment workers to a multitude of 


e 

mu the Ames test among a 
sample of 164 sewage treatment workers employed 
in 14 sewage treatment plants which processed 
between 3 and 10 million gallons of sewage daily in 
New York State between March and July, 1984. 
The frequency was compared to that observed in 
72 water treatment employees in the same munici- 
palities. ee ae ee 

risk for urinary mutagens after g for 
smo! using the Ames test, both with and with- 
out the addition of the liver microsomal homo 


iology, are 
in various stages of , oa i (Alexander: 


PTT) 
'W87-05027 
OUTBREAK O} SKIN IN- 


IF STAPHYLOCOCCAL 
FECTIONS AMONG RIVER’ RAFTING 
GUIDES, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Centers for Disease Control, Atlanta, GA. Div. of 

Field Services. 

M. D. Decker, J. A. ae W. K. Vaughn, R. 

H. Hutcheson, and W. Schaffner. 

American Journal of E; idemiology AJEPAS, Vol. 

be _ 6, p 969-976, Deventer 1986. 1 fig, 2 tab, 
ref. 


Descriptors: *River rafting guides, *Skin infec- 
tions, *Staphylococcus, *Epidemics, *Occupation- 
al exposure, *Water pollution effects, *Recreation, 
Case studies, Immersion, Human diseases. 


Outbreaks of staphylococcal skin infections among 
healthy adults are most unusual. The authors 
report an epidemic of skin infections due to Staph- 
ylococcus aureus that involved river raftin, 

in Tennessee, South Carolina, and North lina 
in summer 1982. Infections occurred only among 
employees of the rafting companies that provided 
communal, on-site ho} carriage rates of S. 
aureus were as high as 89% at those companies. A 
case-control study found that having had an infect- 
ed roommate was tly associated with in- 
fection, as was working at the livery with the most 
crowded housing. This outbreak to be 
due to two factors: frequent minor skin wounds 
acquired while rafting, and prolonged close con- 
tact among the persons with wounds. It is likely 
that crowding and exposure to infected wounds 
led to elevated S. aureus carriage rates, which in 
turn increased the —, that wounds would 
become infected. Repeated immersion in water 
likely enhanced the development of infections. 
(Author’s abstract) 

W87-05028 


BIOTOXICITY OF TRACE METALS AND 
COMPOSTED SLUDGE/MINERAL SUB- 
STRATE INTERACTIONS, 

Ecole Polytechnique Federale de Lausanne (Swit- 
zerland). Dept. de Genie Rural et Geometre. 

For alaaee bibliographic entry see Field SE. 


METAL ASSOCIATIONS IN ANOXIC SEDI- 
MENTS AND CHANGES FOLLOWING 
UPLAND D) 


ISPOSAL, 
— Univ. Hamburg-Harburg (Germany, 


For primary bibliographic entry see Field SE. 
W87-05035 


CADMIUM-INDUCED ACCUMULATION OF 
PUTRESCINE IN OAT AND BEAN LEAVES, 
— Thompson Inst. for Plant Research, Ithaca, 


einstein, R. pe yok M. V. Rajam, 
S. H. Wettlaufer, and A. W. Galston. 

Plant Physiology PLPHAY, Vol. 82, No. 3, p 641- 
645, November 1986. 4 tab, 23 ref. 


Descriptors: *Cadmium, *Bioaccumulation, *Oats, 
*Beans, *Putrescine, *Water pollution effects, En- 
zymes, Plant physiology, Wilting, Water stress, 
Accumulation, Nitrogen compounds, Solubility. 


Cadmium is an important environmental contami- 
nant, not only because of its ———- but also 
because its uptake and accumulation in plants may 
introduce it into the food chain. Cd is emitted to 
the atmosphere from coal-fired power plants, steel 
mills, metal smelting and roasting operations, incin- 
eration of wastes, and electroplating \ 
The effects of Cd (2+) on utrescine ut), sper- 
midine (Spd), and Spm) titers were stud- 
ied in oat and bean leaves. Treatment with Cd(2+) 
for up to 16 hours in the light or dark resulted in a 
large increase in Put titer, but had little or no effect 
on Spd or Spm. The activity of arginine decarbox- 
ylase ( followed the pattern of Put accumu- 
lation, and i ith alpha-difluoromethy- 
larginine 

responsible for Put increase. Concentrations of 
Cd(2+) as low as 10 micromolar increased Put 
titer in oat segments. In bean leaves, there was a 
Cd(2+)-induced accumulation of Put in the free 
and soluble conjugated fractions, but not in the 
insoluble fraction. suggests a —_— exchange 


between Put that exists in the free and Put 


Effects Of Pollution—Group 5C 


found in acid soluble conjugated forms. It is con- 

cluded that Cd(2+) can act like certain other 

stresses (K(+) and Mg(2+)deficiency, excess 

NH4(+), low pH, salinity, osmotic stress, wilting) 

(Alcaend induce substantial increases in Put in plant a 
lexander-. 

W87-05036 


REDUCTION OF POPULATION GROWTH IN 
TISBE HOLOTHURIAE HUMES (COPEPODA: 
HARPACTICOIDA) EXPOSED TO LOW CAD- 
MIUM CONCENTRATIONS, 


G. W. Brand, G. J. Fabris, and G. H. Arnott. 
Australian Journal of Marine and Freshwater Re- 
po Vol. 37, No. 4, p 475-479, 1986. 2 


Descriptors: *Copepods, *Population dynamics, 
*Cadmium, *Water pollution effects, *R luc- 
oxicity, 


Metals released into coastal waters tend to accu- 
mulate in sediments, where they may become bio- 
logically available through particle ingestion and 
mobilization into the surrounding water. The orga- 
ee eS ae ee Sane oe 
those inhabiting sediments, benthic macroalgae, 
and other substrata, in areas of particle deposition. 
Among the metazoans inhabiting sediments and 
pacer environments, herpacticold are of 
particular importance in terms of their numerical 
abundance and their contribution to the diet of 
many larval and juvenile fish. Their response to 
low levels of toxic metals is therefore a matter for 
concern. Replicate laboratory populations of T. 
holothuriae Titiated by founder females standard- 
ized in terms of reproductive status, age and envi- 
ronmental background were exposed to three 
levels of cadmium for 24 days and compared with 
untreated controls. At a cadmium concentration of 
159 microgram(ug)/L ulations failed to in- 
crease and i ly extinct, probably be- 
cause of larval impairment. At concentrations of 
2.3 and 40 ug/L population growth occurred but 
total population size (males plus females plus cope- 
podids) and and both male and female num! were 

r ~ reduced — to — ed 

ige Oo response of harpacticoids to low lev: 

of toxic metals therefore appears to be — 
in developing an understanding of the effects of 
metals on marine ecosystems. (Alexander-PTT) 
W87-05042 


ARSENITE TOXICITY AND ARSENITE TOL- 

ERANCE IN THE CYANOBACTERIUM SYNE- 
CHOCOCCUS LEOPOLIENSIS, 

Queen’s Univ., Kingston (Ontario). Dept. of Biol- 


K Budd, J. R. Casey, and J. D. MacArthur 
Canadian Journal of Botany CJBOAW, Vol. 64, 
yo 1, p 2433-2440, November 1986. 3 fig, 7 tab, 


Descriptors: *Arsenic compounds, *Water pollu- 
i *Cyanobacteria, Tolerance, tures, 
eos Cells, Growth, aye agen 


Mobilization of arsenic in the environment takes 
place by natural processes (such as weathering of 
arsenic-containing rocks and vulcanism) and also 
as a result of human activities, notably industrial 
processes among which the smelting of nonferrous 
metals and the combustion of act as major 

Sodium arsenite at 


centration. Cells grown for several hours in the 
presence of 10uM arsenite became tolerant to con- 
centrations of arsenite that inhibited the growth of 
untreated cells. Neither sensitive nor tolerant cells 
chemically modified the external arsenite detecta- 
bly within the experimental period. At a concen- 
wnten of 200 Ol, conselle tome porarily halted 
growth of sensitive cells but did not affect that of 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


AND ASSESSMENT OF 
DEEP INJECTION WELLS USED TO DISPOSE 
OF HAZARDOUS WASIE - 


: *Uranium, *Mine wastes, *Ground- 
pollution, *Groundwater quality, *Hi 
“Mills, Water pollution effects, 
itrates, Chlorides, Molybdenum, Seleni- 
metals, Radioiso- 





EFFECT OF IRRIGATED AGRICULTURE ON 
UNDERLYING GROUNDWATER, 
rea, nase ee Service, Phoenix, AZ. 


H. wnees, St 5 en Rice. 
Relation of pe py snr marr and Hew 
es a Symposium 
General Assembly of the bees he 
Union a Geodesy and Geophysics, Hamburg, FR 
Germany, A 1983. IAHS Publication No. 
146. P 13.20, 13 ref. 


Descriptors: “Irrigation effects, *Groundwater 
pollution, *Water pollution effects, *Path of o— 
ants, Agricultural Pesticides, N: 
Nitrogen, Fertilizers, Aldicarb, Goomabenter 
movement, Percolation, Halogenated pesticides. 


Long-term effects of irrigation on groundwater are 
extremely important, considering there are 220 
million ha of irrigated land in the world which leak 
salty deep percolation water with fertilizer and 
pesticide residues. In the western USA, the deep 
percolation water typically contains several thou- 
sand mg/L salt and 10-50 mg/L nitrate-nitrogen. 
Pesticide residues now found in groundwater 
below irrigated land are mainly the soluble, low 
molecular weight compounds like aldicarb and di- 
bromochloropropane. soluble, ao: molecu- 
lar weight compounds are retarded in the vadose 
zone and could arrive later. It can take decades for 
deep percolation water to reach deep groundwat- 
er. A field method to evaluate deep percolation 
rates from water content profiles and tracer move- 
ment is being devel . The effect of gravel 


layers on bulk Rowse ape. A of the medium 
= downward movement of water and solutes 

as studied in the laboratory. (See also W87- 
05100) (Au (Author's abstract) 


INFLUENCE OF IRRIGATION AND NITRO- 
GEN FERTILIZATION ON GROUNDWATER 
QUALITY, 

— and Education Administration, Lincoln, 


J. S. Sc! K. D. Frank, and D. G. Watts. 
ity, Proceeding of « Symposium Held During the 
ity, of a Symposium He 

th General Assembly of the International 
Union of o_o and Geophysics, Hamburg, FR 
Germany, 4 1983. IAHS Publication No. 
146 p 21323 , 3 tab, 21 ref. 


Descriptors: *Irrigation effects, *Nitrogen com- 
pounds, *Fertilizers, *Groundwater quality, Water 
—- effects, Nitrates, Groundwater pollution, 

River, Nebraska, Corn, Irrigation practices. 


Groundwater concentrations of nitrate-nitrogen 
(NO3-N) in the intensively irrigated areas of the 
central United States have increased several times 
over the past few decades at a number of locations. 
—- NO3-N concentrations in the groundwat- 
er of the Platte River Valley of Nebraska increased 
from 3 mg/L in 1950 to 18 mg/L in 1980. Nitrates 
in this groundwater are a potential source of N for 
plant growth when used for irrigation. Another 
source of plant-available N is mineralization of soil 
or, matter, particularly in these alluvial 

which often contain over 0.3% N. Fail- 
ure to consider all sources of N available to plants 
can result in excess fertilization, with accelerated 


proved N fertilization and Pherane_ prac- 
tices from 1980 to 1982 on 3000 ha have reduced 
the oe fertilizer N application by 94 kg sy ve 
yr, with no significant reduction in maize 
mays L.) yield. (See An W87-05100) pod mes 


W87-05103 

DEGRADATION OF GROUNDWATER RE- 
see CAUSED BY INAD LAND 
Geological Survey, Reston, VA. 

IN: ‘elation of Groundwater Quanity and Qual 


ity, ees of a Symposium Held During the 
General Assembly of the International 


Union of Geodesy and Geophysics, Hamburg, FR 
Germany, Anant, 1983. IAHS Publication No. 
146. p 181-188, 2 tab, 10 ref. 


iptors: *Groundwater pollution, *Degrada- 
a, use, *Groundwater letion, Karst 
hydrology, Yucatan, Mexico, China, Envi- 
ronmental policy, History. 


ASSESSMENT OF COAL TAR CONSTITUENTS 
MIGRATION: IMPACTS ON SOILS, GROUND 
WATER AND SURFACE WATER, 

Northeast Utilities Service Co., Hartford, CT. 

E.J. - gy T.N. Wasielewski, and H. L. 


ps of th 
ber 13-15, 1985, The Westin Galleria, Houston, 
Texas. 1986. p 111-127, 2 fig, 4 tab, 2 ref. 


Descriptors: *Coal tar, *Path of pollutants, *Water 
pollution effects, *Groundwater pollution, Surface 
wot, Folenmmae,hyorcloms, “Acai 
aphthalene, y’ lene, y- 
lene, Groundwater movement, Vertical distribu- 
iin Connecticut. 


An inv ion at a former coal gasification plant 
ny sent ahmed pray ed 


iven their various 


dis- 
focal ar a ror emp were used 


_A hydrologic 
pot ay was rows i the general 
direction and rate of groundwater movement and 
the distribution of contaminants throughout the 
aquifer. Ninety volatile and semivolatile priority 
pollutants and twen: = metals were analyzed 
in both soil and filtered groundwater samples. 
Major organic contaminants detected in the tar 
pond were polyaromatic hydrocarbons (PAHs), 
pawn on naphthalene, methyinaphthalene, and 

; these contaminants were found in 
pn Saari concentration along the groundwater 
flow path. Contaminant distributions were found 
to be a function of lateral groundwater flow, the 


vertical com: it of groundwater movement and 

renter me reer nature of the coal tar com- 
ponents. Highly soluble, low molecular weight 
components were detected thro apogee aquifer 


movement is generally toward wngradient 
river which acts as the principal discharge point 





for the groundwater at the site. No detectable 
concentrations of coal tar contaminants were 
found in the river’s water column but several 


PAHs were detected in 
We7-05128) (Author’s abstract) 


ts. (See also 


5D. Waste Treatment Processes 


BIO-CONVERSION OF ACCUMULATED 
SLUDGE WITH BACTERIAL AUGMENTA- 


.TMENT, 
Cleveland State Univ., OH. Dept. of Civil Engi- 
wa Hung, F.L. Horsfl, J. M. Wong and D. R. 


Tae Journal of Environmental Studies 
aan Vol. 28, No. 1, p 41-56, 1986. 10 fig, 5 
Te 


Descriptors: 


*Sludge, *Biological wastewater 
treatment, 


. See treatment, *Munici 
ag oo oxida- 
Bacil. 


age bacteria, 
Oxidation, Effluents. Cultures, 
Energy, Odor Control. 


The feasibility of using a bacterial augmentation 
process with a bacterial culture product (LLMO) 
addition in the bio-oxidation of accumulated 
sludges in aerated lagoons was determined in a 
ay wastewater treatment plant in Green- 
. LLMO was added to the influent to the 
filter at a d of 1 mg/1 to enhance 
version of settled sludge. Sludge profile 
per were taken prior to and after 


wastewater treatment plants. 

accumulated sludge of 6.7 million pounds prior to 
the study period. During the eight-month study, 
5.03 million pounds of sludge was removed by bio- 
oxidation, equivalent to a removal of 18,600 Ibs 
solid/day or 20,000 to 30,000 Ibs BOD/day. There 
was no deterioration in final effluent quality in 


TSS. Sludge blanket depth was reduced from 7-8 
feet to 2-3 feet. Other benefits observed included 
energy saving and odor control. It is concluded 
that bacterial augmentation with LLMO addition 
enhanced bio-conversion of accumulated sludge in 
the aerated lagoons without adversely affecting 
final effluent quality. (Author’s abstract) 
W87-04362 


ANAEROBIC TREATMENT OF BEET WASTE 
IN A STATIONARY FIXED-FILM REACTOR, 
National Research Council of Canada, Ottawa 
ya Div. of THe Sciences. 

M. F. Hamoda, and K. J. Kennedy. 

Agricultural Wastes AGWADL, Vol. 17, No. 3, p 
175-187, 1986. 6 fig, 2 tab, 12 ref. 


: *Wastewater treatment, eat Ollution 
Industrial waste, *Beet waste, *Stationary 
od Seinen wanes aaa iondle, 

‘ganic 
Methane, Biomass. 


loa 


wastewater treatment, 
*Chemical oxygen demand, 


scale, downflow stationary fixed-film 
reactors, with polyester cloth support and a sur- 
face-to-volume ratio of 86 sq m/cu m, and operat- 
ed continuously at 35 C, were capable of treating 
red beet wastewater with an organic be- 
tween 5000 and 15000 mg chemical oxygen 
demand Se att at up to 87% COD removal 
efficiency. Organic loadings of up to 24 kg COD/ 
on anda ens ottienel vith ID removal rates 
pk See oe fon ae aa eee 
rates exceeding 4 cu m/cu m (reactor 
anne — of 30 kg COD/cu m/day 
and hydraulic reten' times of 5 hr 


even though COD removal efficiencies decreased. 
A wide range of waste organic strengths could 
readily be treated, but maximum methane produc- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


tion and COD conversion rates would be achieved 

with increased waste organic strength. Biomass 
slightly infl ‘coe b Ee | 

was ly influen y waste organic 

(Author’s abstract) 

W87-04363 


AND SOLIDIFICATION OF 


FIXATION 

Fe i bibliographic Field 5E. 
‘or entry see Fi . 

wine 


ANTIBIOTIC RESISTANCE AND TRANSFER- 
ABLE RESISTANCE IN ENTEROBACTERIA- 
CEAE IN MUNICIPAL WASTE WATERS, 
Vyskumny Ustav Preventivneho Lekarstva, Bratis- 
lava (Czechoslovakia). 

For ha bibliographic entry see Field 5A. 


WASTEWATER RENOVATION IN A a 
PINE PLANTATION SUBJECTED TO P' 
SCRIBED BURNING, 

—_ Univ., Athens. School of Forest Re- 


Perea primary bibliographic entry see Field 5E. 
W87-04447 


BACTERIAL COMMUNITIES 
AMINO- AND HYDROXYN 
SULFONATES, 
Gesamthochschule Wuppertal Somes F.R.). 
Lehrstuhl fuer Chemische Mikrogiologie. 

For primary bibliographic entry see Field 5B. 
W87-04465 


yep 


DEWATERABILITY OF MUNICIPAL 
SLUDGES 1: A COMPARATIVE STUDY OF 
SPECIFIC RESISTANCE TO FILTRATION 
AND CAPILLARY SUCTION TIME AS DEWA- 
TERABILITY PARAMETERS, 

National Inst. for Water Research, Bellville (South 
Africa). Cape Regional Lab. 

M. Smollen. 

Water S. A. WASADV, Vol. 12, No. 3, p 127-132, 
July 1986. 6 fig, 7 tab, 11 ref. 


Descriptors: *Municipal wastewater treatment, 
*Anaerobic digestion, *Sludge drying, *Dewater- 
ing, *Filtration, ee treatment, Zimpro 
process, South 


The parameters specific resistance to filtration 
(SRF) and capillary suction time (CST) are used to 
compare the relative dewatering p: ies of six 
categories of municipal sludge pas eleven munici- 
pal wastewater treatment plants throughout South 
Africa. Anaerobically digested mixtures of primary 
and waste porns sludges display the poorest 
dewatering characteristics (SRF range 138-2600 x 
10 to the twelfth power m/kg, CST range 152-860 
sec), while sludge — by the Zimpro process is 


recorded to have dewatering 
(SRF 0.1-14 x 10 to the tw twelfth power , CST 
9-16 sec). (See also W87-04483) (Airone- 
W87-04482 


pot we a IN TERMS OF SRF AND 
'ARAMETERS, 

National Inst. for Water Research, Bellville (South 
Africa). Cape Regional Lab. 

M. Smollen. 

Water S. A. WASADYV, Vol. 12, No. 3, p 133-138, 
July 1986. 9 fig, 3 tab, 10 ref. 


— " “Municipal wastewater —— 
ge = drying, ny tration, 
*Wastewater treatment, South Africa. 


Development of economic and more efficient 
sludge methods requires identification 
and of the characteristics that con- 
= sludge dewatering behavior. This paper at- 
tempts to identify some of the main factors that 
it be responsible for the dewatering character- 


and behavior a blindin, 
pone ———. berber ane 
e 
Felipe Roe wens resistance to > iiuation SRF) and 
Lary ection tian (CSTD The study indicated tl t 
the SRF provides greater ———— 
ing and mage yp these factors. By studying the 
deviations of the recorded behavior from that hy- 
GIF gaacter inc exapeshe of tiantien, tas. 
IRF parameter is a composite of filtration, blind 
ing, and compression c (See also 
W87-04482) (Airone-PTT) 
W87-04483 


BIOLOGICAL PROCESS FOR SULPHATE RE- 
MOVAL FROM INDUSTRIAL EFFLUENTS, 
National Inst. for Water Research, Pretoria (South 
Africa). 

Pa . Gerber, and W. F. Strydom. 

Water S. A. WASADV, Vol. in, No. 3,p 139-144, 
July 1986. 3 fig, 5 tab, 10 ref. 


Descriptors: *Heavy metals, *Water reuse, *Bio- 
logical wastewater treatment, *Effluents, *Sulfate 
removal, *Anaerobic digestion, *Calcium sulfate, 
Mining industry, Phenols, Sulfur, Molasses. 


A biological comprising anaerobic, strip- 
ping and ic stages is described for the treat- 
ment of effluents containing excessive amounts of 
calcium sulphate and high concentrations of heavy 
metals. By using molasses as carbon source in an 
upflow anaerobic packed bed reactor, sulfate was 
reduced to hydrogen sulfide, which precipitated 
heavy metals as corresponding sulfides. The 
removal of the end products of the anaerobic a, 
namely hydrogen sulfide, calcium carbonate, and 
soluble organic matter, was studied under batch 
conditions by applying air stripping, clarification, 
and aerobic treatment consecutively. Approxi- 
mately 90 per cent of the influent sulphate was 
removed at a hydraulic retention time of 10 h 
when 3 g molasses per | effluent was dosed. The 
final product was free of heavy metals and cyanide 
while the COD value of the effluent was 300 mg/1. 
The carbonaceous residual consisted of phenol 
which originates from the molasses, but which is 
harmless to most of the mining metallurgical proc- 
esses. One of the attractive features of process 
is that sulfur may be recovered as a by-product 
from effluent purification. (Author’s abstract) 
W87-04484 


ANAEROBIC TREATMENT OF DOMESTIC 
WASTEWATER, 
Massachusetts Univ., Amherst. Environmental En- 


to 
. S. Swi um, and C.P. L. Grady. 
Journal - Water Pollution Control Federation 
JWPFAS, Vol. 28, No. 2, p 102-106, February 
1986. 11 ref. NSF Grant CEE-8413020. 


Descriptors: *Anaerobic digestion, *Wastewater 
treatment, methane fermentation, 
Upflow anaerobic sludge blanket, Sludge, Cali. 


Recent advances in both the fundamental and ap- 
lied aspects of anaerobic methane fermentation 
have ae many researchers and practition- 
to re-examine the role of this 
cahanes of domestic wastewater. In June 1985 a 
seminar-workshop was held at the University of 
Massachusetts, Amherst, to highlight the state-of- 
the-art of this subject and to provide the impetus 
for further research and devel it. The papers 
presented at this meeting fell into three general 
categories: overview--the application of anaerobic 
treatment processes for wastewater was reviewed 
and the benefits and problems described; experi- 
ences in temperate climates--pilot-scale testing of 
the upflow anaerobic sludge janket (USAB) and 
fluidized- -bed processes (UASB) were 
described; and experiences in climates--the 
operation of a UASB pilot plant in Cali, Columbia, 
which treats raw domestic wastewater, was dis- 
cussed. It was concluded that anaerobic treatment 
has the potential to treat low strength wastewaters. 
(David- 
W87-04525 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


DEVELOPMENT OF BIOFILM, OPERATING 
CHARACTERISTICS AND OPERATIONAL 
CONTROL IN THE ANAEROBIC ROTATING 
BIOLOGICAL CONTACTOR PROCESS, 

R/D Co., Cambridge, MA. 
M. J. F.C. Blanc, and J. C. 


Journal - Water Pollution Control Federation 
JWPFAS, Vol. 58, No. 2, p 107-114, February 
1986. 18 fig, 5 tab, 12 ref. 


*Fixed-film anaerobic process, Organic removal, 


Fixed-film Organic loading, treatment, 
Methane, a ‘anon oxygen demand, Carbohy- 
drates, Colloids, Effluents. 


Son cirare For this research two pilot- 
AnRBC units were used and housed in a 
lied room set at 35 





the rate-limi = tnyeai 
was onl Tate uot abies 
the AnkBC s system formance was not as ad- 
versely affected by hydraulic overloads as were 
other ic treatment processes. (David-PTT) 
W87-04526 


MEDIA DESIGN FACTORS FOR FIXED-BED 
FIL 
Arkansas Univ., Fayetteville. Dept. of Civil Engi- 


K. H. and J. C. Young. 

Journal - Water Pollution Control Federation 
JWPFAS, Vol. 58, No. 2 Pp 115-121, February 
1986. 9 fig, 10 tab, 4 ref. EPA Research grant 
R810528-010. 


Descriptors: *Filter media, *Surface area, *Fixed- 
bed anaerobic filters, *Wastewater treatment, An- 


Sec icecio within a given physical medi 

the performance of up’ anaero- 

map tie ptt ype cheer woman age 
ee ee 


4 122-131, — 
1986. 6 fig, 6 tab, 19 ref. ‘A Grant R80810. 


Descriptors: *Anaerobic methane fermentation, 
*Toxicity, *Wastewater treatment, *Anaerobic di- 
gestion, Aerobic treatment, Sludge, Aerobic bio- 





os Phenols, Industrial wastewater, 
ical oxygen demand, Organic compounds, 
Municipal wastewater, Retention time, Acclimati- 


lity and toxicity of coal conver- 
‘CCWW) constituent 


Anaerobic Toxicity Assay (ATA). In the BMP 
studies, 150-mL bottles were washed and purged 
with carbon dioxide and nitrogen gases. A seed 
culture and a known concentration of a CCWW 
constituent were introduced anaerobically. Tripli- 
cates of each test bottle and several controls with- 
out the CCWW constituent addition were kept. 
Gas production from all bottles was measured peri 
odically. The findings revealed differences in i 
ability OF different anaerobic sludges and cultures 
to degrade other CCWW constituents. Acclima- 
tion of a culutre to phenol did not improve its 
ability to degrade cCeww constitutents. 
bic filters were superior to batch serum bottle 
cultures because they were able to acclimate more 
uickly and to higher concentrations of phenolics. 


W87-04528 


ANAEROBIC DIGESTION OF SOLIDS CAP- 
TURED DURING PRIMARY EFFLUENT FIL- 
TRATION, 


Nolte (George S.) and Associates, Sacramento, 
CA. 


S. R. Dean, M. R. Matsumoto, A. S. Weber, and 
G. Tchobanoglous. 

Journal - Water Pollution Control Federation 
JWPFAS, Vol. 58, No. 2, p 132-138, February 
1986. 5 fig, 12 tab, 18 ref. 

Descriptors: *Secondary wastewater treatment, 
*Pri effluent filtration, *Filtration, 
*Wastewater treatment, *Anaerobic digestion, Ef- 
fluent filtration, Performance evaluation, Back- 
wash, Sludge, *Effluents, Clarifiers, Sludge treat- 
ment, *Biological wastewater treatment, Solids, 
Volatile solids, Chemical oxygen demand, Volatile 
acids, Methane, Particle size, Fatty acids, Grease, 


A study was made to determine the feasibility of 
using anaerobic digestion as a treatment alternative 
for f the backwash solids from p: effluent fil- 
cullen 4) and te coments Ge estibility of 
backwash solids to that of primary sludge. Primary 
and backwash solids were collected once a week. 
The typical initial solids concentrations for both 
sludges were 30,0000 to 45,000 mg/L. Knowing 
the total solids (TS) content, both sludges were 
ited with deionized water to 25,000 mg/L TS. 
The dilution was done on a batch basis such that 
each batch contained enough sludge to feed the 
digesters for 1 week. Both primary and backwash 
sludge were eg Dae tt by — anaerobic 
digestion process, but the differences in the compo- 
sition of the two ape ood led to slightly different 
results. The volatile solids (VS) and COD percent- 
age reduction was greater in the digesters that 
treated primary sludge than in those that treated 
backwash sludge. However, the volume of digest- 
ers gas —, kilo of VS destroyed 
was considerably a the digesters that 
treated rome 4 soit (David-PTT) 
W87-04529 


EVALUATION OF BIOLOGICAL SLUDGE 
PROPERTIES INFLUENCING VOLUME RE- 
DUCTION, 


Oklahoma State Univ., Stillwater. School of Civil 


J. B. Barber, and J. N. Veenstra. 

Journal - Water Pollution Control Federation 
JWPFAS, Vol. 58, No. 2, p 149-156, February 
1986. 13 fig, 2 tab, 22 ref. 


Descriptors: *Biological wastewater treatment, 
*Wastewater treatment, *Sludge, *Sludge thicken- 
Ean Dewatering, Sludge drying, Sludge content, 

Volume ye Proteins, Carbohy- 
drates, Heavy metals, Bound water. 


Peter yi yond ical ~ samples were col- 
lected ee a 23 were removed 
aon tae municipal vreeilities and five were 
proved from bench-scale units. The single most 
vitational thickening proved 
thickening charac- 
teristics of pen. collected from the bench-scale 
systems were usually independent of any trends 
exhibited by the municipal sludges. Also, no indi- 
vidual parameter gave as a correlation for 
dewatering, as did the filament length for thicken- 
part, this may be attribute to the greater 
po et 4 a factors and processes involved in 
vacuum filtration. (David- 
W87-04531 


ACCLIMATION AND BIODEGRADATION OF 

CHLORINATED ORGANIC COMPOUNDS IN 

THE PRESENCE OF ALTERNATE SUB- 

STRATES, 

Minnesota Univ., Minneapolis. Dept. of Civil and 
‘Engineering. 

Cs. and W. J. Maier. 

Journal - Water Pollution Control Federation 

JWPFAS, Vol. 58, No. 2, p 157-164, February 

1986. 8 fig, 1 tab, 30 ref. 

Descriptors: *Organochlorine com 
*Chlorinated 


*Wastewater treatment, *Microbial degradation, 
— Residual chlorine, Halogens, Degra- 
tion. 


Acclimation and biodegradation of chlorinated or- 
—— unds were studied in the presence and 
of alternate substrates. Experiments were 
poe in batch reactors and continuous-flow 
constant volume reactors. The flasks were shaken 
ae a oe 20 C constant- 
room. This continuous shaking pro- 
vided sufficient oxygen transfer to maintain aero- 
bic conditions at all times. To provide for oxgyen 
and mixing, chemostat reactors were sparged with 
air. Biodegradation tests with acclimated enrich- 
ment cultures revealed that they were capable of 
utilizing their target substrate over wide range of 
concentrations. en nutrient broth was added as 
an alternate substrate, concurrent substrate utiliza- 
tion occurred; the overall rate of chlorinated or- 
oe substrate removal was enhanced except at 
low concentrations. (David-PTT) 
W87-04532 


nds, *Or- 


REMOVAL OF PARTICULATE AND DIS- 
SOLVED ORGANICS IN AEROBIC FIXED- 
FILM BIOLOGICAL PR 

Lund Univ. (Sweden). 

E. Sarner. 

Journal - Water Pollution Control Federation 
JWPFAS, Vol. 58, No. 2, p 165-172, February 
1986. 10 fig, 1 tab, 26 ref. 


Descriptors: *Dissolved solids, *Model studies, 
*Biological wastewater treatment, *Aerobic fixed- 
film *Wastewater treatment, *Aerobic 
treatment, Adsorption, Oxidation, Filtration, Mu- 
nicipal wastewater, Industrial wastewater, 
Wastewater, Sludge, Particulate —, Biofilms, 
pee ga oxygen demand, os + ng = 
ic loading, Suspended so! 
Chemical oxygen demand, Colloids, i ee 


The mechanisms controlling particulate organics 
removal, and the possible interaction between dis- 
solved and particulate organics were studied. Be- 
cause the organic matter in most wastewaters con- 
sists of both particulate and dissolved —— & the 
total efficiency of a fixed-film biolo; =~ 

depended on the removal of both 3 
Also, the final treatment result depended on the 
efficiency of the separation process where the bio- 
logical flocs were removed, especially if the bio- 
logical process was the final treatment process. 
Unfortuantely, it would probably be impossible to 
develop a mathematical model to completely de- 
scribe the trickling filter process because of its 
extreme complexity. on current available 
information, the organic and hydraulic load should 
be calculated per internal surface area and not per 
filter volume or horizontal filter area. Packages 





with specific surfaces could be used to 
obtain higher removal rates filter volume and 
also a better effluent quality. vid-PTT) 
'W87-04533 


TRACERS OF SEWAGE SLUDGE IN THE 
ENVIRONMENT: 


, 
Lancaster Univ., Bailrigg (England). Lancashire 
and Western Sea Fisheries Joint Committee. 

For 2 pom bibliographic entry see Field 5B. 


REVIEW AND EVALUATION OF CURRENT 


Lab., 
J. P. Martin, R. C. Sims, and J. 
Hazardous Waste and Hazardous Materials, Vol. 3. 
No. 3, p 261-280, 1986. 7 fig, 8 tab, 11 ref. 


Descriptors: *Land disposal units, *Petroleum 
wastes, *Management practices, *Design stand- 
ards, *Waste di , *Wastewater treatment, 
*Oil, Wastes, ing, Oil, Performance eval- 
uation, Liquid wastes, Solid wastes, Semisolid 
wastes, Graphical methods, Mathematical studies, 
Design matrices. 


Land treatment practices used by petroleum waste 
land treatment facilities in the U. S. were de- 
scribed. Information obtained for thirteen full-scale 
land treatment facilities included types of waste 
treated, c! tion of land treated wastes, 
waste plication rates (loading rates), waste appli- 
uencies, and management practices used 
at the treatment units. Engineering design matrices 
which illustrated the relationships among waste 
application rate, application frequency, and waste 
degradation rate, and the effect of these parameters 
on stabilized concentrations during the active life 
of a unit were developed. Waste degradation half- 
life and waste application frequency were observed 
to have influence in determining the stabi- 
lized weight percentage of oil in the treatment soil 
than waste application rate. A three-dimensional 
graph was developed as an example of how design 
matrices can be used as ing/ 
aids for petroleum land treatment design and oper- 
ation. Values predicted by the graph agreed well 
with results obtained for the US. facilities. (Wood- 


PTT) 
W87-04581 





NITROGEN TRANSFORMATIONS IN AN 
AERATED LAGOON TREATING PIGGERY 


WASTES, 
Manitoba Univ., Winnipeg. Dept. of Civil Engi- 


neering. 

J. A. Oleszkiewicz. 

Agricultural Wastes AGWADL, Vol. 16, No. 3, p 
Hen 1986. 3 fig, 1 tab, 17 ref. EPA Project 7B. 


Descriptors: *Nitrogen removal, *Aerated la- 
cons, *Wastewater treatment, *Farm wastes, 
ery wastes, *Water pollution effects, *Fate of 
a — Pag gr Effluents, ao 
ganic loading, Microorganisms, Nitrogen, 
Nitrobacter, Bacteria, Nitrification. 


Nitrogen compounds are of great importance 
during the treatment of piggery wastes. nitro- 
gen may be a nutrient to be conserved when land 
i is planned, or it may have to be removed 
when surface water discharge is planned. Effluents 
from anaerobic lagoons were treated in two paral- 
lagoons, at variable organic load and 

hydraulic residence time. The removal of total 
Kjeldahl nitro (TKN) was found to increase 
ly at TKN food to microorganisms 

'/M) ratios. At BOD F/M ratios oh ae 0.6 kg/ 
kg/day nitrification manifested itself through accu- 
mulation of oxidized forms of nitrogen. The appar- 
ent decrease in denitrification, evidenced by ni- 
trites and nitrates preseat at these loads, can be 
attributed to an pare cages supply of easily avail- 
able carbon as electron donor. Accumulation of 
nitrites at lower loads (higher residence times) 
might have been due to free nitrous acid toxicity to 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


the Nitrobacter species. A maximum TKN remov- 
lof 50% wan nchioved ar TKN Bana = 05, 
which corres oe 


ING PHENOLIC 


SAY IN WASTE, 
Institut ‘Armand-Frappier, Laval (Quebec). Centre 
de Recherche en Bacteriolo; 4% 
R. Beaudet, J. G. Bisaillon, M. Ishaque, and M. 
Sylvestre. 
Agricultural Wastes AGWADL, Vol. 17, No. 2, 
131-140, 1986. 3 fi tab, 14 ref. CRSA 
(Canada) Project -82-960. 


Descriptors: *Anaerobic bacteria, *Biode; 
tion, *Phenols, *Fate of pollutants, *Pollu 
identification, *Water pollution effects, tom 
wastes, *Swine wastes, 

climation, Bacteria, Minerals, Nutrients, Organic 
compounds, Fermentation, Degradation. 


The intensification of pig production has increased 
the environmental problems associated with this 
industry, icularly in respect of offensive odors. 
A microbial culture able to degrade phenol and p- 
cresol under anaerobic conditions was isolated 

from a mixture of swamp water, sewage sludge, 
swine waste and soil after an acclimation period of 
5 weeks. The culture was enriched by periodic 
transfer in mineral salts medium containing phenol 
or p-cresol as the sole source of carbon. After 
several months of enrichment, the de; tive ac- 
tivity of some cultures was lost. Addition of pro- 
teose peptone to the minimal medium maintained 
the activity, whereas the addition of acetate, glu- 
cose or nitrate or the presence of silica gel as a 
solid matrix to hold the cells, had no effect. The 
degradation of the phenolic compounds appeared 
to be carried out via methanogenic fermentation by 
a bacteria consortium. Optimal degradation by the 
enriched culture was at pH between 7 and 8 and at 
37 C. The bacterial culture was adapted to grow in 
swine waste and complete degradation of 100-120 
mg/liter of phenolic compounds was obtained in 
swine waste seeded with this culture. (Alexander- 


PTT) 
W87-04627 


TOTAL PHOSPHORUS ANALYSIS OF 
WASTEWATER SAMPLES USING THE STAN- 
NOUS CHLORIDE REDUCTION PROCE- 


DURE, 

South Australia Engineering and Water Supply 
Dept., Salisbury. State Water Labs. 

For primary bibliographic entry see Field 5A. 
W87-04630 


PREDICTING THE EXPANSION BEHAVIOR 
OF FILTER MED 

Bolton and Menk, Inc., Mankato, NM. 

For primary bibliographic entry see Field 5F. 
'W87-04643 


ACTION OF OZONE ON TROPHOZOITES 
AND FREE AMOEBA CYSTS, WHETHER 
PATHOGENIC OR NOT, 

Trailigaz Co., Garges-les-Gonesse (France). Re- 
search and Applications Div. 

bed pe primary bibliographic entry see Field 5F. 


ARE THE RESULTS OF OZONATION OF 
MODEL COMPOUNDS AT HIGH CONCEN- 
TRATIONS TRANSFERABLE TO THE CONDI- 
TIONS OF DRINKING WATER TREATMENT 
WITH OZONE, 

Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). 

For primary bibliographic entry see Field 5F. 
W87-04645 


IMPROVEMENT OF OZONE OXIDATION 
AND DISINFECTION DESIGN, 
Societe Degremont, Rueil-Malmaison (France). 


For primary bibliographic entry see Field 5F. 
W87-04649 ae 


PURIFICATION OF PCB CONTAMINATED 
WATER BY CHITOSAN: A BIOLOGICAL TEST 
OF EFFICIENCY USING THE COMMON 
BARBEL, BARBUS BARBUS, 

Liege Univ. (Belgium). Lab. of Animal Morpholo- 


P Van Daele, and J. P. Thome. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 37, No. 6, p 858-865, 
December 1986. 4 fig, 19 ref. 


Descriptors: *Bioassay, *Wastewater treatment, 
*Bioindicators, *Bioaccumulation, *Polychlorinat- 
ed biphenyls, *Chitosan, *Fish, *Barbel, Polymers, 
Water treatment, Industrial waste treatment, 
Aquatic environment. 


Chitosan, the deacetylated form of chitin, a natural 
polymer, has been proposed for use in industrial 
lications for water purification. Adsorption ca- 
Pabilities of Chitosan towards highly chlorinated 
PCBs are discussed. The impact of that purifica- 
tion on the aquatic environment was tested by the 
analysis of the PCB accumulation in young speci- 
mens of the sensitive teleost Barbus barbus kept in 
PCB contaminated water filtered or unfiltered 
through chitosan. After filtration of contaminated 
water through chitosan, fish contamination always 
remained lower than 1 micro; (ug)/g. These 
data do not differ significantly Rens control values 
obtained from ‘clean’ fish. Serious metabolic dis- 
eases have been reported when fish intoxication 
exceeded 1 microgram(ug)/g; below 1 
microgram(ug)/g these symptoms did not occur. 
The results obtained suggested that filtration of 
PCB contaminated water through chitosan should 
be sufficient to protect fish from damaging intoxi- 
cation. (Wood- 
W87-04666 


USE OF SERUM ANTIBODY AS A MEANS TO 
DETERMINE INFECTIONS FROM EXPO- 

SURE TO WASTEWATERS AND REFUSE, 

Cincinnati Univ., OH. Dept. of Environmental 

Health. 

For primary bibliographic entry see Field 5A. 

W87-04668 


REVIEW OF MODELS DEVELOPED TO PRE- 
DICT GASEOUS PHASE ACTIVATED 
CARBON ADSORPTION OF ORGANIC COM- 
POUNDS, 

Texas Univ. Health Science Center at San Anto- 
nio. School of Public Health 

For primary bibliographic entry see Field 5F. 
W87-04669 


PROGRAMMING A MINICOMPUTER FOR 
LIUQID LEVEL CONTROL IN A WATER 


Kuwait Univ., Safat. Coll. of Engineering and Pe- 
troleum. 

For primary bibliographic entry see Field 5F. 

W87-04688 


SLUDGE PROCESSING EFFECT ON COM- 
POST QUALITY, 

Florida Univ., Gainesville. Inst. of Food and Agri- 
cultural Sciences. 


G.E. ae 
Biocycle BCYCDK, Vol. 27, No. 9, p 32, 34-35, 
October 1986. 4 tab, 17 ref. 


Descriptors: *Waste 


Land application, 
Beg 


disposal, * 
lution effects, *Sludge disposal, *Sludge 
astewater treatment, *Composting, *Plant 
lem Horticulture, Dwarf schefflera, Spathi- 
—- Growth medium, Plant physiology, Cost 
lysis 


The suitability of two compost products for grow- 
ing dwarf schefflera and spathiphyllum was com- 
pared. The two products differed significantly in 
several characteristics: compost HC had grit re- 
moved, was a pure oxygen activated sludge, heat 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


treated, and centrifuged, and had 26% solids (ster- 
PC was a conven- 


species, 
growth was best with HC and slowest with a 
conventional horticultural growing medium (CM). 
At 26 weeks dwarf scheffleras grown on HC were 
6 wk ahead in growth of those grown on CM, and 

HC were 8 wk ahead. Growth 


trol, *W: i 
ee Se em moved 


SLUDGE MANAGEMENT: A RESEARCH 
UPDATE: PART II, 
Weston (Roy F.), Inc., West Chester, PA. 


For primary bibliographic entry see Field SE. 
W87-04802 


NEW SEWER IN ONE NIGHT: REPLACE- 
MENT WITHOUT EXCAVATION, 

For bony bibliographic entry see Field 8A. 
W87-04803 


MEASURING SEWER SAG, 
South 
For pri 
'W87-04804 


District, Burbank, IL. 
entry see Field 7B. 


OVERCOMING A SEWER MORATORIUM, 
C. Annis. 


Operations Forum, Vol. 3, No. 11, p 19-20, No- 
vember 1986. 


: *Sewer infiltration, *Rehabilitation, 


prob! the 

system. Using these survey results, plus flow data 
and monitoring a plan for rehabilitation was 
Due ‘the high expense of employing 

the city chose to buy its own slip 

to use city water and sewer 

i crews to line the affected piping with 
polyethylene. As between 1983 and ber 


1985, Se iring Sf cen On RR tee Sn se 
total of 115,000 linear feet of sewer line has been 
lined and several hundred manholes have been 
. Approximately 86% of the inflow and 
tration problem has been eliminated. (Roches- 
er PTT) 
'W87-04805 


MICROSCOPIC EXAMINATION OF ACTIVAT- 
SLUDGE AND CONTROL OF AERATION 


RATES, 

Salina Area Vocational-Technical School, KS. 
aa Vol. 3, No. 11, p 22-27, N 
Operations Forum, Vo! lo. p 22- io- 
vember 1986. 9 fig. 


Descriptors: “Sludge. a *Pollutant 


ment, *Process control, _ = te *Mixed liquor, 

analysis, *Wastewater treatment fa- 
cilities, Ciliates, Flagellates, Bacteria, Sludge, Aer- 
ation. 


Microscopic evaluation of slud, Prien oh by enumeration 
of protozoa present is descri relation to the 
guidelines in the Water Pollution Control Federa- 
tion’s Manual of Practice No. 11, and steps to be 
taken to control the activated sludge rocess in 
response to what is found in sludge evaluation are 
described. Mixed liquor is examined for the pres- 
ence of a one holophytic 

flagellates, free-swimming, craw’ 
ciliates, and rotifers, which can be identified easily 
with an inexpensive . Because protozoa 
are more sensitive to process upsets than bacteria, a 
significant drop in the numbers of protozoa is 
usually the first indicator that the process is in 
trouble or soon will be. The three major activated 
sludge process controls available to operators are: 
control of aeration rates, control of sludge wasting 
rates, and control of return sludge flow rates. 
Various equipment for maintaining aeration is de- 
scribed and its operation discussed. (Rochester- 


PTT) 
W87-04806 


RECOMMENDATION FOR FLOOD DAMAGE 
a AT WASTEWATER TREATMENT 


rr River Basin Commission, Harrisburg, 
S. K. Wright. 


Water Pollution Control Association of Pennsylva- 
nia Magazine, Vol. 19, No. 6, p 10-11, November- 
December 1986. 4 ref. 


Descriptors: “Wastewater treatment facilities, 
*Floodproofing, *Surveys, National Flood Insur- 
ance Program, ent planning. 


The findings of a survey of the flood preparedness 
pe wastewater treatment plants are summarized 
and recommendations resulting from the survey 
iven. Most plants had no plans or, at best, 
poor ¥, Pp a for — evacuation, tempo- 
flood a — to — 
of plants not adequately 

ood damage. D ge. Desig of plan or actions to reduce 

in the event of flooding. Most wastewater 
treatment plants are ineligible for the National 
Flood Insurance Program because they do not 
meet the definition of being princi above 
— Early shutdown in entloation of a flood, 
Ios toast engunieneaetieeanate 

that considers locating ex ive machinery above 
the 100-yr flood, or even if feasible, alterna- 
tives to National Flood insurance, plant modifica- 
tions to reduce damage, and plans for quick recov- 
ery after the flood are recommended. (Rochester- 


W87-04807 


Hy BOD DETERMINATIONS, 
tov 
Water Pollution Control Association of Pennsylva- 


nia rt 19, No. 6, p 18-20, November- 
December 1986. 3 fig. 


Descriptors: *Wastewater treatment, *Effluents, 
*Water analysis, *Biological oxygen demand, 


114 


*Standards, *Monitoring, *Wastewater composi- 
tion, Dissolved oxygen. 


The Standard Methods procedure for a 
biochemical oxygen demand (BOD) of ind 
wastewater or treated effluent is described and a 
modified ure is explained, with tation 
of guidelines for accurate BOD . The fol- 
lowing general rules should reduce variability and 
a confidence in test results: use acclimated 
seed material with prow Bag wastewaters; inhibit 
nitrification when approp determine seed 
demand and dilution water "depletions with multi- 
fo te — apply ens correction factors; 
seed concentration to yield between 0.2 to 
to pees during data interpretation, place — 
emphasis on sample volumes with higher total 
depletion; the best sample volumes for BOD calcu- 
lations are those between 25% and 75% of the 
initial dissolved oxygen (DO) values; place more 
emphasis on sample volumes with greater than 2.0 
mg/| net letion; do not use sample volumes 
with final <1.0 met; | lot BOD versus sample 
volume to determine inhibition; and use sample 
volumes below the threshold inhibition values for 
BOD calculations. (Rochester-PTT) 
'W87-04808 


OVERVIEW OF GRANTS FOR SEWERAGE 
FACILITIES, 

M. Gaydos-Chambers. 

wage VSS 6, p21 as Honatner. 
nia oO jo. 6, p 21-23, Novem 


Descriptors: *Wastewater treatment facilities, 
*Pennsylvania, *Grants, segs 


Opportunities for sewerage 
nia in = of changes 43 fe a 
reductions in ov it a’ — 
Goons competition for fimited re- 
sources are discussed. The Envi vironmental Protec- 
tion a Construction Grants Program re- 
source for sewerage 
treatment facilities, but at 55% funding level of 
pen nse “— alternative grant sources must be 
Other programs include the Housing 
and tnd. Redevelopment Assistance Program of the 
Department of Community Affairs, the Communi- 
ty Development Block Grant Program (Small 
Communities ite Meet the Pennsylvania Depart- 
ment of Commerce’s Community Facilities Pro- 
gram, State of Pennsylvania pro aimed at 
saving jobs, such asthe Mid Mon alley Econom- 
ic Revi Program, and the Farmer’s Home 
Adminstration grant/loan programs. (Rochester- 


'W87-04809 


¥ a. 


gd SEWAGE FINANCING IN PENNSYL- 
Collings, Legg, Mason, Inc., Philadelphia, PA. 


Wate ollution Control Association of Pennsylva- 
nia Magazine, Vol. 19, No. 6, p 25, November- 
December 1986. 


Descriptors: *Wastewater treatment facilities, *Fi- 
nancing, *Pennsylvania, *Bond issues, Interest 
rates. 


Recent financing arrangements by the following 
pan » aahadiiles for sewage projects are 

: Fairview Township, West Goshen, 
Coteeangen Borough, East Whiteland Township, 
Borough of Catawissa, Hilltown Township, Hamp- 
ton Township and Township of Alle ry 
pag and Oil City General Authority City 
in Venango County. Municipal bond interest rates 
ae remained at low levels despite a flood of 

bond issues coming to market to beat the Septem- 

ber Ist tax deadline. Insuring a bond, as was done 
by Hampton Township, helps to secure a Triple A 
rating for the bond, but costs 0.008% of the total 
cn aa keen, We ee ioe 

‘ged at issuance. This translates into 
soughiy 0.375% of the interest rate on the bonds. 
Unless 0.005% is saved on the bond interest by this 
procedure, only commissions are generated. 
(Rochester-PTT) 





W87-04810 


REMOVAL OF INTESTINAL NEMATODE 
EGGS IN TROPICAL WASTE STABILIZATION 


PONDS, 
ane Federal da —, Joao Pessoa 


ournal of and Hygiene, Vol. 
89, No. igh A Apel 1986.3 tab, 6 ref. 


Descriptors: *Effluents, *Wastewater treatment, 
*Nematodes, *Stabilization ponds, *Tropical re- 
gions, *Brazil, Ascaris, Hookworms, Anaerobic la- 
goons, Retention time, Secondary wastewater 
treatment. 


Remnee <f teneeaee semrent aes ih ae 

tic wastewater in waste stabilization ponds was 

studied in northeast Brazil. Anaerobic and 

facultative 

to 98% 

of 91-97% so 98-100%, respectively, 

effluents were produced by a a single 

tative pond with a retention time of 18.9 days, and 

by an anaerobic and secondary facul 

retention times of 6.8 and 5.5 day: 

less than or equal 

prea? & ¢ se Se See ae 

fp ace Lage tein yy cor lira. =n aaa 
maturation pond. (Author’s abstract) 

'W87-04835 


PROCESSES CONTROLLING MOVEMENT, 
STORAGE, AND EXPORT OF PHOSPHORUS 
IN A FEN PEATLAND 

ae er Univ., Bory an ad NC. School of Forestry and 


For primary adiies Clears entry see Field SE. 


PROTEIN DEGRADATION IN ANAEROBIC 


Univ. (Netherlands). Lab. for Analyti- 
A.M. Drees K. A. Mooijman, and J. G. van 
Andel. 


Applied Microbiology and Biotechnology, Vol. 24, 
No. 5, p 426-431, August 1986. 1 fig, 3 tab, 2 28 ref. 
Descriptors: *Wastewater treatment, *Biolo; 
peng treatment, *Anaerobic digesti = 

re rng *Fatty acids, *Volatile 
oak *Hydro! = *Fermentation, *Gelatin, *Car- 


—— Glucose, Lactose, Cultures, Perform- 


is and fermentation of gelatin in the 
a carbohydrate by gelatin-adapted 
bacterial 


waste waters 
don of ts pantain. Cathar velsianst 


from hydrolysis no fermenta- 
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Waste Treatment Processes—Group 5D 


W87-04849 


COMPARISON OF DIFFERENT CELLULOLY- 
TIC FUNGI Ss BIOCONVERSION OF 


od ieee 
NP 5, p 432-434, ian 1986. 4 fig, 


: “Biological wastewater treatment, 
*Wastewater treatment, Keng *Apples, *Distill- 
ery wastes, *Spoil disposal, *Biodegradation, 
tration, Feeds, yen eee 
oxygen demand, Comparison studies. 


Teenie ot Geek mneneens Soihs hapa. 
i Trichoderma reesei, 


raw prs Ss contents. Prvncadh ne spp. were superi- 
or in filtration time and chemical oxygen gene 
reduction and were of the same 


tin synthesis a Trichoderma and Phanerochate 
not degrade lignin under the fermentation condi- 
tions used and could not compete with other fungi 
due to its slower growth. (Author’s abstract) 
W87-04850 


OBSERVATIONS ON A MICROBIAL CELLU- 

LOSE DEGRADATION PROCESS THAT DE- 

CREASES WATER ACIDITY, 

Canada Centre for Mineral and Energy Technolo- 

gy, Ottawa (Ontario). 

A. Jongejan. 

International Biodeterioration, V the No. 3, p 
207-211, September 1986. 2 fig, 1 tab, 23 ref. 


pee g rere *Wastewater treatment, *Water treat- 
‘Acid mine waters, *Microbial degradation, 

*Acidic water, tg ay Chloride, Oxygen, Bac- 

teria, Oxidation, Mine — a ion 

concentration, Oxidation, Permanganate, 

lism, Bisulfites. 


A microbial cellulose de 


species 
NE conclusions about relevant processes 
made because of the pant a ong in cellulose 
chemistry and microbiology, but the following ob- 
servations may be noteworthy for further investi- 
gations: the action of pH i 


ity sug 


rare metabolic properties; chemical 
caldetion of cellulose by orp is different from 
microbial action. (Michael-PTT) 
W87-04855 


UTILIZATION BY FATTENING CATTLE OF 
UNFERMENTED MANURE AND TWO RESI- 
DUES PRODUCED BY ANAEROBIC GENERA- 
TION OF METHANE FROM FEEDLOT 


California Univ., Davis. 
For primary bibliographic entry see Field SE. 
W87-04862 


CHARACTERIZATION OF MAJOR AND 
MINOR ORGANIC POLLUTANTS _ IN 
WASTEWATERS FROM COAL GASIFICATION 
PROCESSES, 


pee Inst. of Tech., Atlanta. Dept. of Environ- 


For primary bibliographic entry see Field 5A. 
W87-04883 


WATER SYSTEMS STANDARDS SURVEY, 
Austin Water and Wastewater Utility, TX. 


For primary bibliographic entry see Field ‘SF. 
W87-04903 


SURFACE CHEMISTRY IN WATER TREAT- 
MENT: REACTIONS AT THE SOLID-LIQUID 
INTERFACE, 


Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

For primary bibliographic entry see Field 5F. 
W87-04909 


UTILIZATION OF ANAEROBICALLY DI- 
GESTED POULTRY MANURE EFFLUENT NI- 
—— a 
ageningen Water Pollution Control Dept., Wa- 
(Netherlands). 
For primary bibliographic entry see Field 5E. 
W87-04935 


THERMOPHILIC ANAEROBIC DIGESTION 
OF SCREENED-FLUSHED SWINE W. 


ASTE, 
Auburn Univ., AL. Dept. of Agricultural Engi- 


neering. 

D. T. Hill, J. P. Bolte, and T. J. Prince. 

Transactions of the ASAE TAAEAJ, Vol. 29, 
4 


No. 
—* January-February 1986. 1 fig, 4 tab, 


Costs, Energy, Temperature, Organic loading, Per- 
formance evaluation, Volatile "as Retention 
time. 


eee et aun oe wil Seo 
ee of the swine production 
facilities in Alabama and the Southeastern United 
States. Using these flushed wastes to produce 
methane requires reconcentrating the waste stream 
ae ee oe 
anaerobic digestion systems. The cost 
of actual reactor vessel is a major factor in 
anaerobic fermentation for onsite energy produc- 
tion. <a Tiel offers smallest 
lant volume for a given waste mass due to the 
vier organic | concentration and the re- 
duced detention time per- 
ating at the elevated temperature (55 C). Little 
research work has been reported using thermophi- 
lic digestion of swine waste and no work has been 
performed using a screened-flushed swine waste as 
a thermophilic digestion substrate. This t 
involved 4 hydraulic retention times T) (15, 
10, 7 and 5 days) utili loading trations 
ee aeies nan ee 
temperature (55 C) using bench scale 
ers All HRs were replicated in the study. ‘The 
wey ope of the 


c 
for each HRT. Heavy load- 
S/L) vot short HRT’s (5 days 


4.8 L CH4/L-day range. Volatile solids reductions 
of approximately 64% to a low 
decreased from 15 to 5 days. 


W87-04936 


FLOW, THE KEY 


MEASUREMENT, 
For primary bibliographic entry see Field 7B. 
'W87-04977 


STATIC MIXERS BRING BENEFITS 
WATER/WASTEWATER mags . 
Koch Engineering Co., Inc., Wichita, KS. Static 
Mixing Group. 

For primary bibliographic entry see Field 8C. 
W87-04983 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5D—Waste Treatment Processes 


DESIGNING WASTEWATER PLANTS FOR 
REAL PEOPLE, 00. 


CH2M/Hill, Denver, 

Wate .Palthorp and G.J,Swanson. tt WENMD2, 
Volt 133, No. 11, p 35-37, November 1986. 4 fig, 1 
tab. 


Descriptors: *Wastewater treatment facilities, 
“Wastewater treatment, *Design criteria, *Safety, 


y Engineering (ASCE) 
JHENDS, Vol. 113, No. 1, p 80-94, January 1987. 
11 fig, 1 tab, 21 ref. NSF Grant CME-7914762. 


Descriptors: *Mathematical models, *Wastewater 


*Sediments, *Sedimentation basins, Flow patterns, 
— Currents, Flow, Solids, Clarifiers, Set- 


Sedimentation basins are used in water and 
wastewater treatment plants and in a variety of 
industrial processes to separate suspended solids 
from a wae designs utilize continuous = 
consequen' — engineer must ensure that 
flow wioeliies ts the basins are sufficiently low to 
allow solid particles to settle and be removed, and 
yet sufficiently high so that the basin volumes are 
not prohibitively large. Settling basins are often 
designed by using simple rules of thumb based on 
detention times, overflow rates, and weir overflow 
rates. Sediment-driven density currents exist in 
most secondary sedimentation basins and cause the 
usual hydrodynamic flow pattern in these basins to 
deviate substantially from uniformity. The mathe- 
matical model introduced here allows one to pre- 
dict, by direct computation, the behavior of the 
bottom current and the surface return flow for 
flow conditions that are representative of a typical 
secondary im a sewage treatment plant, 
and simultaneously to determine their distribution- 
al effects on the sedimentation process itself. The 
model consists of conservation equations for fluid 
mass and momentum and sediment volume, —_ 
mented by a modified form of the 
turbulence closure model. These results include the 
concentration distribution of sedi- 
Poaicauan removal, and some 
uantities in the basin. 
The strengtt strength ame bottom Sane is closely relat- 
reining nw gpg agpantin 
turn, strongly related to suspension-settling 
characteristics. -PTT) 


W87-05025 


flow pattern, 
ment, the percen 


URINARY MUTAGENS IN MUNICIPAL 
SEWAGE WORKERS AND WATER TREAT- 
MENT WO! 

a York State Coll. of Veterinary Medicine, 


For primary bibliographic entry see Field 5C. 
W87-05027 


EVALUATION OF MANAGEMENT PRAC- 
TICES FOR MINE SOLID WASTE STORAGE, 
DISPOSAL, AND TREATMENT, 
PEDCo-Eavironmental, Inc., Cincinnati, OH. 


For primary bibliographic entry see Field SE. 
w37-05083 . 


DESIGN, INSTALLATION AND OPERATION 
OF WITHDRAWAL WELL CONTAMINANT 
RECOVERY SYSTEMS, 

Davis (Ken E.) Associates, Baton Rouge, LA. 
= Rg bibliographic” entry see Field 5G. 


FEASIBILITY OF 7, CONTAMINAT- 
ED GROUND WATER AT A HAZARDOUS 
WASTE SITE, 

+ omg Corp., Bedford, MA. GCA Technology 


. Ram, P. Exner, R. Bell, and S. Santos. 

IN: Petroleum Hydrocarbons and Organic Chemi- 
cals in Ground Water - Prevention, ion and 
Restoration - A Conference and Exposition, Pro- 

of the NWWA/API Conference, Novem- 
ber Isis, 1985, The Westin Galleria, Houston, 
Texas. 1986. Pp 513-535, 6 fig, 3 tab, 11 ref. EPA 
Contract No. 68-01-6769. 


Descriptors: “Groundwater lution, 
wastes, *Waste dis} ater pollution treat- 
ment, *Coventry, * ode Pond th of pollut- 
ants, Plumes, Surface water, Hydrogen ion con- 
centration, Air stripping, — Adsorption, 
Carbon, Computers, Model studies. 


Ground- and surface water collected at the Picillo 
Farm site in Coventry, Rhode Island is contami- 
nated with a considerable quantity of both volatile 
and non-volatile compounds origina from the 
rior disposal of hazardous “ed e site. An 
ent Assessment and Feasibility Study 
was conducted to identify the problems and evalu- 
ate remedial measures for site cleanup. The con- 
taminated ground and surface waters migrate in 
two plumes toward downgradient surface water 
discharge areas where they are largely adsorbed 
—_ swamp deposits, biodegraded, or are volatil- 
ized from swamp surface waters. A groundwater 
recover and treatment system was designed to 
remove essentially all organics, with the exception 
of methyl ethyl aioe methylene chloride and 
acetone, to mitigate a major potential source of 
odor generation and to recovery a potential 
— resource that could be used in the 
ture if necessary. Due to the uncertainties associ- 
ated with the characterization of till and bedrock 
as distinct, water-bearing formations, two ground- 
water recovery alternatives were examined: a well- 
point system, and a subsurface drain. The ground- 
water treatment deemed necessary at the site in- 
cluded: (1) pH adjustment, (2) air stripping with 
vapor recovery, (3) sand poeeonsee (4) secondary 
pH adjustment and (5) carbon adsorption. pH ad- 
Justment and subsequent air-stripping and sand fil- 
tration would be expected to remove volatile or- 
ganic compounds, and iron and manganese oxides 
as well as hydroxides which could clog the carbon 
filter. Exhaust gases from the air stripper would be 
removed by a carbon vapor recovery unit. Based 
upon computer modeling, it was estimated that an 
air stripper with an air:water ratio of 100:1 would 
be needed to remove the volatiles effectively. (See 
also San” (Author’s abstract) 


*Hazardous 


5E. Ultimate Disposal Of Wastes 


FACTORS AFFECTING THE RESPONSE OF 
CUT GRASS TO THE NITROGEN CONTENT 
OF DAIRY COW SLURRY, 

National Inst. for Research in Dairying, Reading 


ee 
B. F. Pain, K. A. Smith, and C. J. D 

Agricultural Wastes AGWADL, Vol. 17, No. 3, p 
189-202, 1986. 5 fig, 5 tab, 14 ref. 


Descriptors: *Farm wastes, *Water pollution ef- 
fects, *Waste *Nitrogen fertilizers, 
*Grasses, *England, *Wales, Sand application, 
*Animal wastes, Rainfall, Plant growth, Ammoni- 
um nitrate, Dry matter yield, ean variation. 


Applications of dairy cow slurry and mineral fertil- 
izer were made at a range of N rates, in either 


spring or summer, to grass plots cut for silage. A 
total Sof 27 sites on medium-textured soils were 
used over 3 yr covering a range of climatic condi- 
tions in and Wales. The efficiency of 
utilization of the slurry N was calculated by com- 
paring herbage dry matter (DM) yields from slurry 
pone vae with those from fitted curves of re- 
sponse to ammonium nitrate N. Although location, 
rainfall, slurry DM, and soluble N content ap- 
peared to influence the efficienc of slurry N on 
most important each ste tion were the 
peli gered at each site. The efficiency of 
over all experiments ran 
yond 38% ete a low rate of application in spring 
poe! down to 17% for a high rate in summer; the 
fects of slurry N and fertilizer N were 
additive. The apr apparent recovery of slurry N by the 
crop ranged from 28% to 9%. The residual effects 
of slurry N on herbage yields later in the same 
season were consistently ie. (Author’s pr drome 
W87-04364 


AND SOLIDIFICATION OF 


i gineering CHEEA3, Vol. 93, No. 21, 
p 79-85, November 10, 1986. 4 tab, 8 ref. 


Descriptors: *Waste disposal, *Chemical fixation, 

*Solidification, *Municipal wastes, *Solids han- 

dling, *Solids disposal, *Environmental im 

—— treatment, Wastewater facilities, Cost 
ysis. 


Chemical fixation and solidification of wastes are 
defined and reviewed, under the following head- 
ings: nonchemical systems, organic systems, inor- 
ganic systems, choosin a the Tight Chemical Fixa- 
tion-Solidification (CFS) — properties of the 
waste (toxicity, medium, phy properties, 
chemical i and working ogy = waste 
source, processes and equipment, me 
rameters, solids handling, volume increase, 
— site, environmental impact, leaching test and 
, and commercial considerations and 
costs. (Rochester-PTT) 
W87-04369 


MODELLING FRESH WATER INJECTION 
INTO A PARTIALLY SALINE PARTIALLY 
FRESH (PASPAF) AQUIFER, 

Bey - Israel Inst. of Tech., Haifa. Faculty of 


Engineering. : ; 
For primary bibliographic entry see Field 2F. 
'W87-04404 


EXTRACTABILITY AND PLANT AVAILABIL- 
ITY OF MOLYBDENUM FROM INORGANIC 
AND SEWAGE SLUDGE SOURCES, 

Ohio State Univ., Columbus. 

For primary bibliographic entry see Field 5B. 
W87-04444 


EFFECT OF CADMIUM- AND ZINC-TREATED 
SLUDGE ON YIELD AND CADMIUM-ZINC 
UPTAKE OF CORN, 

Cornell Univ. Agricultural Experiment Station, 
Ithaca, NY. Dept. of Agronomy. 

For primary bibliographic entry see Field 5C. 
W87-04446 


WASTEWATER RENOVATION IN A SLASH 

PINE PLANTATION SUBJECTED TO PRE- 

SCRIBED BURNING, 

Georgia Univ., Athens. School of Forest Re- 
sources. 


J. T. Red, and W. L. Nutter. 
Journal of Environmental Quality JEVQAA, Vol. 
15, oe p 351-356, October-December 1986. 8 


Descriptors: *Wastewater renovation, “Pine trees, 
*Incineration, *Wastewater disposal, *Land dis- 
posal, *Water pollution effects, *Forest manage- 
ment, *Irrigation, Concentration, Artificial drain- 
age, Soil acidity, Nutrients, Species composition, 
Population density, Soil horizons. 





Land treatment is a process that utilizes the biotic 
and abiotic components of a soil/vegetation system 
to renovate wastewater. Wastewater constituents 
are treated through vegetative uptake and storage, 
adsorption and fixation by soil and organic materi- 
by microbial processes and c trans- 
formations. The general tional criterion for a 
land treatment system is that groundwater effluent 
from a site meet drinking water standards. A wide 
variety of ecosystems have proven effective in 
renovating wastewater and meeting the operation- 
al criterion. Two ex ental areas were estab- 
lished in an pts oer 16-yr-old slash pine 
(Pinus elliottii Mor.) plantation land treatment 
system receiving 2.5 cm/week of secondarily treat- 
ed Goats os wastewater. One of the experimental 
areas was subjected to a prescribed burn as a forest 
management practice. A _ hi degree of 
wastewater renovation was achieved and the pre- 
scribed burn no significant effect on 
wastewater renovation. Forest floor storage of K, 
Ca, Mg, and P increased significantly in the surface 
soil horizon due to wastewater irrigation. Addi- 
tional increases in the surface soil horizon of total 
P, Ca, Mg, and K concentration occurred due to 
burning. Wastewater irrigation resulted in signifi- 
cant reductions in soil acidity and total-Kjeldahl N 
concentration in the surface horizon. Prescribed 
burning altered species composition and density of 
the understory. No significant differences in over- 
story nutrient storage were observed due to treat- 
ment. (Alexander- 
W87-04447 


CHARACTERIZATION OF CADMIUM AND 
ZINC IN FOUR SOILS TREATED WITH 
SEWAGE SLUDGE, 
Auburn Univ., AL. t. of Agronomy and Soils. 
For Jeg bibliographic entry see Field 5C. 
W87-04448 


MOLYBDENUM ACCUMULATION BY CORN 
AND SOYBEANS FROM A MOLYBDENUM- 
RICH SEWAGE SLUDGE, 

Ohio State Univ., Columbus. 

For po bibliographic entry see Field 5B. 
W87-04449 


PLANT AVAILABILITY OF PHOSPHORUS IN 
SEWAGE SLUDGE COMPOST, 

Maryland Univ., ees. e Park. 

For pore bibliographic entry see Field 5B. 
W87-04451 


QUIESCENT CONSOLIDATION OF PHOS- 
PHATIC WASTE CLAYS, 
Florida Univ., Gainesville. Dept. of Civil Engi- 


neering. 

M. McVay, F. Townsend, and D. Bloomquist. 
Journal of Geotechnical Engineering (ASCE) 
JGENDZ, Vol. 112, No. 11, p 1033-1049, Novem- 
ber 1986. 12 fig, 40 ref. 


Descriptors: *Waste disposal, *Clays, *Phosphates, 

*Mathematical studies, *Model studies, *Pore 
water, *Waste disposal, *Mathematical models, 
Ponds, Pore pressure, Water pressure, Void ratio, 
Stress, Permeability, Permeability coefficient, Fer- 
tilizers, Settling basins, Basins, 


Prediction. 


A number of currently i a mathematical 
formulations used in modeling one-dimensional 
quiescent consolidation of phosphatic waste clay 
ponds are reviewed. The four significant equations 
required to develop both large and small one- 
dimensional consolidation theory are continuity of 
solids, fluids, balance of momentum, and a consti- 
tutive equation. It is shown theoretically, as well as 
through an example, that the excess pore water 
pressure, void ratio, and ground settlements of the 
models investigated are identical, with the only 
difference being in the selection of coordinate rep- 
resentation or dependent variables. Cupstatien be- be- 
tween centrifuge prediction of a prototype pond 
and theory is presented with material parameters 
Sead ties the laboratory. The most appropri- 
ate form of the nonlinear formulation was the 
complete one, instead of nonlinearized attempts. It 
was found the that small (infinitesimal) theory signifi- 
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cantly overpredicts settling rates due to the as- 
sumed i of the soil skeleton. It is concluded 
that even though the effective stress versus void 
ratio representation is acceptable, the present labo- 
ratory techniques of finding void ratio versus per- 
meability are deficient. (Author’s abstract) 
W87-04468 


TRACERS OF SEWAGE SLUDGE IN THE 
MARINE ENVIRONMENT: A REVIEW, 
Lancaster Univ., Bailrigg (England). Lancashire 
and Western Sea’ Fisheries Joint Committee. 

For primary bibliographic entry see Field 5B. 
W87-04565 


REVIEW AND EVALUATION OF CURRENT 


Utah Water Research Lab., Logan 


For primary bibliographic ay see Field 5D. 
W87-04581 


COMPARISON OF THREE RISK ASSESS- 
MENT TECHNIQUES FOR EVALUATING A 
HAZARDOUS WASTE LANDFILL, 

Washin, State Univ., Pullman. 

W. Budd. 

Hazardous Waste and Hazardous Materials, Vol. 3. 
No. 3, p 309-320, 1986. 1 fig, 3 tab, 28 ref. 


Descriptors: *Risk assessment, *Waste fot, 
Warten, *Landfills, *Comparison studies, Hazar 
Ranking System, Chemical wastes, orth 
policy, Washington. 


Three risk assessment procedures were used to 
evaluate an inactive waste facility in eastern Wash- 
ington: benchmark comparison, formal subjective 
analysis, and the Ranking System S). 
Using benchmark comparison and formal subjec- 
tive evaluation the site was found to pose limited 
hazard to humans and the environment. The HRS 
approach was shown to produce a wide range of 
values. In all but 10% of the cases, the HRS 
technique produced scores which would not place 
the site on the National Priorities List. The effec- 
tiveness of the formal subjective approach was 
seen as significant, and could be potentially useful 
given projected demands for future waste sight 
evaluations. (Author’s abstract) 

W87-04583 


LINEAR ALKYLBENZENE SULFONATES 

(LAS) IN SEWAGE SLUDGES, SOILS AND 
SEDIMENTS: ANALYTICAL DETERMINA- 

TION AND ENVIRONMENTAL SAFETY CON- 

SIDERATIONS, 

Procter and Gamble European Technical Center, 

Brussels (Belgium 

For primary bibliographic entry see Field 5A. 

W87-04623 


AGRONOMIC VALUE OF THE SEWAGE 
SLUDGE OF TENERIFE, COMPOSTING, 
Centro de Edafologia y Biologia Aplicada de Ten- 
erife (Spain). 

E. I. Jimenez, V. P. Garcia, and M. F. Falco: 
Agricultural Wastes AGWADL, Vol. 17, No. 2, p 
119-130, 1986. 1 fig, 3 tab, 26 ref. 


Descriptors: *Agronomic value, *Sludge, *Sludge 
disposal, *Land disposal, *Recycling, *Compost- 
ing, Organic matter, Nutrients, Fertilizers, er- 
als, Heavy metals, Tenerife, Physicochemical 
properties, Agriculture. 


At present, the three — important systems of 
utilizing sewage sludge from sewage stations 
are direct use in agriculture after sterilization, in- 
cineration with recovery of energy and compost- 
ing. There are other systems in the investigative 
stage such as gasification, pyrolysis, production of 
combustible briquettes, production of proteins for 
animal feed, etc. One of the most effective ways of 
recycling the organic and mineral fractions of 
sludge from the treatment of domestic wastewater 
is to compost the sludge with the organic fraction 
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of domestic refuse. In the present study, a compost 
on a semi-industrial scale was obtained from a 
mixture of domestic refuse and sewage sludge. The 
evolution of the different parameters throughout 
the process was noted and the most interesting 
physico-chemical characteristics from an agricul- 
tural point of view determined. The compost, be- 
cause of its high percentage of total organic matter 
(43.62%), its relatively high N, P, K, Ca and Mg 
contents (2.82%, 1. 25%, 1.63%, 5.16% and 1.07%, 
respectively), its balanced oligoelement levels and 
low content of non-essential heavy metals, can be 

, in principle, a good organic fertilizer 
with possibilities for use in the agriculture of the 
island of Tenerife. (See also W87-04628) (Alexan- 


der-PTT) 
W87-04626 


AGRONOMIC VALUE OF THE SEWAGE 
SLUDGE OF ‘SICO-CHEMI- 


CHARA 
i COMPOST AND RELATED PROD- 


CTS, 
Centro de Edafologia y Biologia Aplicada de Ten- 
erife (Spain). 

V.F. E. I. Jimenez, and M. F. Falcon. 
Agricultural Wastes AGWADL, Vol. 17, No. 2, p 
141-152, 1986. 4 tab, 30 ref. 


Descriptors: *Agronomic = *Sludge, *Sludge 
disposal, *Sludge compost, *Recycling, *Waste 
Sask *Land dis; *Water pollution effects, 
Municipal wastewater, Tenerife, Wastewater treat- 
ment, Comparison studies, Nutrients, Fertilizers, 
Agriculture, Organic matter, Heavy metals. 


The application of organic matter to agricultural 
land in the island of Tenerife has decreased consid- 
erably in recent years as a result of the almost total 
disappearance of traditional sources of organic 
dressings-animal manure and forest residue. The 
most important agronomic characteristics of the 
sewage sludge from the Tenerife wastewater treat- 
ment ee and the compost obtained by compost- 
ing of this sludge with the organic fraction of 
municipal refuse was evaluated. A comparative 
study is also carried out on several commercial 
products used as organic dressings on the island’s 
agricultural soils. From the results obtained, the 
direct use (after sterilization) of sewage sludge 
could be very interesting from the agricultural 
int of view. The compost obtained, because of 
its high total (43.6%) and oxidizable (37.3%) or- 
ganic matter content, its high fertilizer elements 
concentration (N, 2.8%; P, 1.3%; K, 1.6%; Ca, 
5.2% and Mg, 1.1%), its balanced essential ele- 
ments content and moderate toxic heavy metals 
levels, can be considered a good organic fertilizer 
whose use could represent a — saving in chemi- 
cal fertilizers and replace the manures formerly 
used, which are now almost non-existent. In addi- 
tion, it could compete advantageously with the 
products at present on sale in the island because of 
its lower cost and better agronomic quality. (See 
also W87-04626) (Alexander-PTT) 
W87-04628 


IMPLEMENTING DIRECT FILTRATION AND 
NATURAL FREEZING OF ALUM SLUDGE, 
Onondaga County Metropolitan Water Board, 
Syracuse, NY. 

For primary bibliographic entry see Field 5F. 
W87-04641 


NEGOTIATION AND MEDIATION: THE 
NEWEST APPROACH TO HAZARDOUS 
WASTE FACILITY SITIN 

For primary bibliographic ‘entry see Field 5G. 
W87-04658 


LAND APPLICATION ON THE RISE, 

N. Goldstein. 

Biocycle BCYCDK, Vol. 27, No. 9, p 22-27, Octo- 
ber 1986. 


Descriptors: *Waste disposal, *Land disposal, 
*Sludge disposal, *Cost analysis, Agriculture, 
Public relations, United States, Future planning, 
Incineration, Landfills, Ocean dumping. 
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Land application of wastewater sludge is 4 
Sonel cauiilie dheue: sptdined ane 
ae aes oF 


Biocycle BCYCDK, Vol. 27, No. 9, p 28-29, Octo- 
ber 1986. 


aoe Office of ce of Muna Pollution conn 
‘ater Regulations and Standards, 


Vir- 


SLUDGE MANAGEMENT: A RESEARCH 
UPDATE: PART Il, 
gd F.), Inc., West Chester, PA. 


i BCYCDK, Vol 27, No. 9, p 42-46, Octo- 
ber ise 0 ref. . 


ise: capa “shee ne 

i “Disinfection, *Composting, 

processes, Vi eae rater 

Meas Cfop yk, Cos enlys, Marking Land 
‘astewater treatment, Strip mines, Land 


segment of literature a review on sludge 
covers the 1985 (and some 1984) literature on 
ior 


'W87-04802 


INDUSTRIAL WASTE REDUCTION: THE 
PROCESS PROB 

New York State aS Research and Develop- 
ment Authority, New 

F. W. Valentino, and G. E. Walmet. 

Environment ENTVAR, Vol. 28, No. 7, p 16-20, 
30-33. September 1986. 2 ref. 


Fluidized bed process, Ce- 
ments, Printing plat Wass, Economic efficiency, 


Strategies to deal with front-end disposal of indus- 
trial wastes are discussed. The five most common 
on ars ranging from the least to most costly 
reduction of the amount of industrial 
wastes, reuse of process chemicals with little or no 
chemicals through 


potentiall: age ae we 
ot economic vern- 

ment regulation 0 f industrial waste disposal are 

i in tanee af Gite iouhent on. enaiier ten 

nesses. The potential benefits of government-indus- 

try cooperation in dev: and implementing 


new waste treatment and disposal technologies are 
examined. Several examples of innovative technol- 


uid organic chemi- 
cals in a cement kiln. As illustrated in New York 
and other states, cooperative nonregulatory pro- 
grams can reduce industrial wastes while also re- 
sulting in substanial energy and economic benefits 
as — municipalities. (Michael-PTT) 


RESIDENTIAL HEALTH STUDY OF FAMI- 
LIES LIVING NEAR THE DRAKE CHEMICAL 
SUPERFUND SITE IN LOCK HAVEN, PENN- 
SYLVANIA, 

Pennsylvania of Health, Harrisburg. Div. of 
Environmental Health. 

For primary bibliographic entry see Field 5C. 
W87-04827 


PILOT STUDY OF SERUM POLYCHLORI- 
PHENYL LEVELS 


Centers for Disease Control, Atlanta, GA. Center 
for Environmental Health. 


For pri bibliographic entry see Field 5C. 
W8704828 tis ” 


PROCESSES CONTROLLING MOVEMENT, 
STORAGE, AND EXPORT OF PHOSPHORUS 
IN A FEN PEATLAND, 

Duke Univ., my ooh NC. School of Forestry and 
Environmental 


hs, Vol. 56, No. 4, p 279-302, 
}. 5 tab, 93 ref. NSF Grants 
GI-34812x and AEN75-08855. 


*W. 


treatment, *Wastewater 
*Peat bogs, *Fate of pollut- 
ants, *Phosphorus removal, *Nutrients, *Accumu- 


ee ee Se Soe erent 
determine the ee eS 
ment, storage export from a minero 
—~ 2 oe oe RE yssiren od 
P removal from nutrient additions. An 
a P budget determined plant uptake require- 


phytes because ‘ganism compart 
mont (LMC) retained up to 84% of the adied Pi 
the first year. Doubling P fertilization resulted in 
an LMC retention of only 57%. 
coor Maman Penodestiv’ and P 
water net primary luctivity 
storage by narrow-leaved sedge. Microcosm 32P 
studies indicated that most P added to the fen was 
ar aoe sak ee ce a 
yeah. ee ee ne 
uptake was extremely low even 4: 3 days 
san afin, Sen ogae 6 P is not a 
factor in rapid removal of low levels of 
added PO4. Freezing resulted in P release to 
water column upon thawing, but 
resul bac ef eas gpl 
ts suggest 

mulation control long-term phosphate 
trol initial uptake apectal di = f 
tro) rates, ly during o! 
low nutrient concentration and standing surface 


lik 


Te 
li 


F 
BE 


A 


‘or bibliographic entry see Field 5C. 
wer onsed _— ” 


UTILIZATION BY FATTENING CATTLE OF 
UNFERMENTED Mae Ae AND TWO RESI- 
DUES PRODUCED BY ANAEROBIC GENERA- 
TION OF METHANE FROM FEEDLOT 


N. Garrett. 
Animal Science JANSAG, Vol 63, No. 
sett August 1986. 8 tab, 20 ref. 


manure level. Feedlot trial perft 
ep one ‘iaily y bp : “o 
a in average daily gain and energy as 
level of manure product increased. on hae fein 
heat production and energy 
maintenance and ad libitum-fed steers, phy plea 
values for maintenance and gain were estimated. 
UFM had very little energy vdieo for fattening 
cattle, and fermenting the manure removed any 
energy value the manure — posessed. Con- 
sequently, manure a the dirt-floor pens 
of a commercial feedlot, poles mane J after fermenta- 
tion in an industrially constructed methane gener- 
pe A pe ngs wun ack Gonpiieeh an Gnas 
energy source for cattle fattening diets. (Author’s 


) 
W87-04862 


ANAEROBIC BACTERIAL DISSOLUTION OF 
LEAD OXIDE, 





Brookhaven National Lab., Upton, NY. Dept. of 
Applied Science. 

For primary bibliographic entry see Field 5B. 
'W87-04875 


POINT-SOURCE INPUTS OF PETROLEUM 
WASTEWATER INTO THE NIGER DELTA, NI- 


GERIA, 

Rivers State Univ. of Science and Technology, 
Port Harcourt (Nigeria). Inst. of Pollution Studies. 
For primary bibliographic entry see Field 5B. 
W87-04881 


LOW-LEVEL RADIOACTIVITY IN THE IRISH 


For primary bibliographic entry see Field 5B. 
W87-04889 


UTILIZATION OF ANAEROBICALLY DI- 
GESTED POULTRY MANURE UENT NI- 
TROGEN AS 

Wageningen Water Pollution Control Dept., Wa- 
geningen (Netherlands). 

J. A. Field, R. B. Reneau, W. Kroontije, and J. S. 
Caldwell. 

Transactions of the ASAE TAAEAJ, Vol. 29, No. 
5 ee 223-228, January-February 1986. 2 fig, 4 tab, 


Descri tors: *Land application, *Anaerobic diges- 
tion, *Poultry manure, *Animal wastes, *Manure, 
*Effluents, *Nitrogen, *Fertilizers, *Waste 
al, Performance evaluation, Nutrients, Grain yield, 
Corn, Statistical analysis, Silage, Soil types. 


The effect of the anaerobic digestion process on 
the N fertilizer value of litter-free poultry manure 
was evaluated. Both undigested poultry manure 
influent TKN (46% NHAG+)- and digested 
— manure effluent TKN (88% NH4(+)-N) 
ere COM} with urea at equal rates of TKN 
application (146 kg/ha) for corn (Zea mays L.) 
yield at 2 sites. One site (1) was a Groseclose silt 
10am (Clayey, mixed, mesic, Typic Hapludult) and 
the other (site 2) was a Hayesville loam (clayey, 
oxidic, mesic, We oe Hapludult). The effluent treat- 
ments produced 7.3 and 0.9% lower grain yield 
compared to the influent treatments at sites 1 and 
2, respectively; however, the grain yields (includ- 
ing the grain yields from urea) were not signifi- 
pF different (P<0.05). Silage yields from the 
effluent a were statistically lower (16.6%) 
than yields from urea application at site 1 
(silage Yields were not statistically different be- 
tween urea and influent nor between influent and 
— treatments). Both silage and grain yields 
ere highly correlated (R squared ed from 

o. Ry to 0.99) with applied and soil inorganic 
N when results were least squares fitted to the 
nenenyy ot igcany Senge Oe ven of 
process not si ly change value o 
fertilizer. However, a trend of 

i yields corresponded to greater estimated 

N losses (42 to 55% of applied from the 
effluent treatments compared to influent (8 to 23% 
of applied TKN) and urea (30% of applied TKN) 
per pe te eg the 2 week period following 
lications. Most of the losses were attrib- 

= to NH3 volatilization and occurred during the 
first week. The increase in manure NH4(+) and 


ically digested manure should be in 
ed in the soil rather than broadcast and 
prior to corn planting. (Au 


W87-04935 


or’s e 


SALMONELLOSIS IN TWO DAIRY HERDS 
ASSOCIATED WITH A SEWAGE FARM AND 
WATER RECLAMATION PLANT, 

Ministry of Agriculture, Fisheries and Food, 
Loughborough (England). Veterinary Investiga- 
tion Centre. 


For primary bibliographic entry see Field 5C. 
W87-04988 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


WORLD BANK = ON INTEGRATED RE- 
SOURCE RECOVER 

Commission of the tenn Communities, Brus- 
sels (Belgium). Concertation Unit for Biotechnol- 


ogy. 

MF. Cantley. 

Saviecuniet ENTVAR, Vol. 28, No. 8, p 25-29, 
October 1986. 3 ref. 


Descriptors: *Recyclin *Waste recovery, 

*Wastes, *Solid wastes, *Liquid wastes, *Reviews, 

“Integrated Resource Recovery, *Developing 

countries, World Bank series, Economic aspects, 
aspects, Benefits, Technology. 


The World Bank acted as the executing agency for 
a three-year global research and development 
project of waste recycling called ‘Integrated Re- 
—— Recovery’ which explored ways for achiev- 
economic and social benefits through sustain- 
able resource recov eloping 
countries by the recycling and reuse of solid and 
liquid wastes. Reviews of the first four of the 
project management reports | were presented. All of 
the reports illustrate the ‘systems approach’ in 
which the environment is treated neither as an 
infinite source of resources nor as an infinite sink 
for wastes. Two of the reports are essentially 
global and describe practical experience of waste 
management and recycling in — baa 
tries. The other two American and 
an technology; they were honest about the rnd 
cles to the transfer and integration of such technol- 
ae. into a countries. (Wood-PTT) 


activities in 


EFFECTS OF CHEMICALLY CONTAMINAT- 

ED SEWAGE SLUDGE ON AN APHID POPU- 

LATION, 

— Univ., Ithaca, NY. Dept. of a 
A pan bibliographic entry see Field 


poet et OF TRACE METALS AND 


Ecole Polytechnique Federale de Lausanne (Swit- 
zerland). t. de Genie Rural et Geometre. 

J. C. Vedy, T. Dellis, and A. C. M. Bourg. 

Toxicolo vical and Environmental emistry 
Sun sae , Vol. 12, No. 3/4, p 237-254, 1986. 2 fig, 


Descriptors: *Biotoxicity, *Trace metals, *Sludge 


digestion, ty sludge, *Heavy m 
*Waste jiomass, Respiration, Incubation, 


Compost, Slud, udge, Toxicity, Extraction, Cadmium, 
Copper, Zinc, Sandstones, Granites. 


The application in Switzerland of a federal ordi- 
nance on the protection of water ecosystems and 
the concomitant development of treatment plants 
are so in the production of an increasing 
amount of sludge for which a commercially viable 
utilization must be found. Com i, only 
procedure which insures the simultaneous stabiliza- 
tion and effective sanitation of sludge, is an attrac- 
tive way to recycle at least 5 
The impact of hea’ (Cd, Cu, Zn) on 
pers _ a and ATP biomass of 
t (sludge + sawdust) and min- 
aa an es of com arenites of sandstone or granite) 
was studied by aerobic in vitro incubation for 21 
days. The compost was enriched with trace metals, 
corresponding to final contents of 15, 1500 and 
3500 ppm for Cd, Cu and Zn, respectively, in the 
mixture. CO2 measurements were used to follow 
the global biological activity during the incubation 
period. Biomass was evaluated by ATP 
ments before and after the experiment. Organo- 
mineral interactions were characterized by a gran- 
ulometric fractionation and by chemical extrac- 


parton by more efficient organo-mineral inter- 
actions with the latter. (Alexander-PTT) 
W87-05034 


METAL ASSOCIATIONS IN ANOXIC SEDI- 
MENTS AND CHANGES FOLLOWING 
UPLAND D! 


+ ee Univ. Hamburg-Harburg (Germany, 


bd cuineem, U. pa ge and M. See 
oxicological Environm Chemistry 
ion? = 12, No. 3/4, p 313-321, 1986. 3 fig, 


Descriptors: *Land disposal, *Waste di 3 
sSludge _— *Water pollution fects, 
*Anoxic sediments, *Sediments, *Heavy metals, 
Dredging, yoo Sludge, Speciation, Trans- 
foemalion Acidification, Solubility. 


The rege effects of heavy metals in contami- 
nated sediments are more determined by the chem- 
ical form and reactivity than by the level of accu- 
mulation. Dredging of anoxic sediments and dis- 
posal on land is attended by changes of redox 
conditions. Under oxidizing conditions some con- 
trolling solid compounds may one gradually 
= —— the solubility of — metals. 

emi extraction experiments for estimating 
characteristic association forms of heavy metals in 
anoxic sediments were carried out, both under 


stronger degree, and oxidized Cd and Zn are found 
in the most available, exchangeable fraction. With 
— to long-term effects acidification of poorly 

ered sludges after disposal on land is robably 
the most important factor affecting associa- 
tions and mobility. For many metal examples a 
linear relationship was found between decreasing 
pH values and increasing dissolved metal concen- 
trations. To quantify these relationships and for 
better comparison of samples a simple test proce- 
dure is proposed which is based on pH differences 
prc and after addition of acid. (Author’s ab- 
W87-05035 


IN-DEPTH SURVEY AND ASSESSMENT OF 
DEEP INJECTION WELLS USED TO DISPOSE 
OF HAZARDOUS WASTE - PRELIMINARY 
REPORT, 

Environmental a eae Washington, 
DC. Office of Drinking W 

V. J. Kimm, F. M. Sache, ends. Salazar. 

IN: Innovative Means of Dealing with Potential 
Sources of Ground Water Contamination. Pro- 
ceedings of the Seventh National Ground Water 
Quality Symposium, tember 26-28, 1984, Las 
Vegas, Nevada. Nati Water Well Association, 
500 W. Wilson Bridge Road, Worthington, Ohio, 
1984. p 97-110, 6 fig. 


Descriptors: *Injection wells, *Hazardous waste 
disposal, *Environmental effects, *Waste disposal, 
Oil wastes, Industrial wastes, Groundwater pollu- 
tion, Legislation, Regulations. 


The practice of using injection wells to dispose of 
waste started in the oil fields in the 30s and is 
considered an environmentally desirable method 
for disposing of oil field al and other waste 
fluids resulting from oil and gas production. Injec- 
tion of industrial waste started in the late fifties and 


General Accounting Office 
and the Office of Technology and Assessment 
have all cited waste injection as an inherently 
better technology than other methods of land dis- 
posal of wastes. There have been problems associ- 
ated with injection wells, but none that have result- 
ed in documented cases of drinking water contami- 
nation. All of the problems occurred before the 
UIC regulations were inplace and could have been 
avoided if the UIC requirements had been met. 
They can be tied to improper sing excessive 
injection pressures, and lack of monitoring for 
mechanical integrity. Studies to date indicate that 
while injection wells are not a panacea, when 
properly sited, operated and monitored, and for 
the of wastes that lend themselves to the 
technology, they can be an environmentally sound 
method of . However, whether a 
well should be allowed to o should remain a 
case-by-case determination since the interaction be- 
tween the hydrogeologic setting, construction ma- 
terial and type of waste injected must always be 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5E—Ultimate Disposal Of Wastes 


considered. In addition, i action relat- 

ed to the reauthorization of RCRA may force a 

ee ee Oe 

——- the poten of one or more 
land disposal for specific wastes. (See 

es WE7.05071) (Lente PTT) 

W87-05076 


EVALUATION OF CONFINING LAYERS FOR 
CONTAINMENT OF INJECTED 


WASTEWATER, 
Missouri Univ.-Rolla. Dept. of Geological Engi- 


“L. Warner, T. Syed, and R. M. Tinlin. 

7 keene Means of Dealing with Potential 
Sources of Ground Water Contamination. Pro- 
ceedings of the Seventh National Ground Water 
Quality S ber 26-28, 1984, Las 
Vegas, Nevada. Nati Water Well Association, 
500 W. Wilson Road, Wo: Ohio, 
aaa 16 ref. EPA Project 

11-6389. 


Descriptors: *Confining layers, *Injection wells, 
*Environmental effects, *Wastewater disposal, 
*Monitoring, *Groundwater pollution, Site selec- 
tion, Geohydrology, Geologic faults, 
Wells, Water pollution effects, ~ ‘aetna Quan- 
titative analysis, Hydraulic models. 


juirements of a suitable 


porous and permeable to accept 

necessary rate at safe ee ney pressures; (2) Over- 
lying and underlying strata (confining beds) suffi- 
ciently thick, extensive and impermeable to tn wl 
waste to the injection interval; and (3) The absence 
of faults or extensive joints or rls ie or im- 
properly plugged abandoned w t — 


injection interval into adjacent 
advent of the use of injection w 
disposal, one of the more difficult technical issues 
has been the determination of the adequacy of 
confinement of injected liquids within the injection 
— This may be a particular problem when 
the confining iesenvel | is relatively thin, sr of 
questionable permeability, is affected by local 
a as geologic features, or is 
penetrated by abandoned wells that may be im- 
properly shamed. Assessment of the adequacy of a 
So interval a involves — —_ 
uation of the stratigraphy, structural geology 
hydrogeology of the site but some quantitative or 
semiquantitative methods are also available for 
testing and the behavior of confining 
strata, including the vertical extent of Sateetie 
fracture growth and the rate of flow of injected 
wastewater through them. (See also W87-05071) 
(Author’s abstract) 
W87-05078 


page pp CONSIDERATIONS IN 
CLASS I INJECTION 

Golden Strata Services, Inc., Houston, TX. 

T. A. Jones, and J. S. Haimson. 

IN: Innovative Means of as with eg 

Sources of Ground Water Contamination. 

coatings of the Seventh Hatenal Geeend Water 

Quality Symposium, ber 26-28, 1984, Las 

we — nan oe Well Association, 
ge Road, Worthington, Ohio, 

1984. p 169-176, 2 fig, 1 tab. 


Descriptors: *Injection wells, *Design standards, 
a *Waste , Monitoring, 

—— ution, Corrosion control, Tubu- 
oe 2 Cements, Water pollution control. 


Technological improvements have advanced the 
‘state of art’ construction techniques for Class I 
waste disposal wells. Items such as well design, 
installation, and monitoring have been 
standardized the Federal Underground In- 


of 
3) the reduction of surface 


injection pressure; and (4) a reliable annulus moni- 
ae 4 system. Specialized ma of construc- 
to be used extensively in the 
waste > disposal industry to improve mechani- 
cal integrity, reduce workovers and most im 
tantly, provide the best possible iy install of 
groundwater resources. Recently installed injec- 
tion wells utilize oversize corrosion resistant tubu- 
- optimized com letions, acid resistant cements 
assemblies. Improved well 
pore ae results in reliable testing of mechani- 
cal —_ a way to monitor the disposal well 
maintenance before 
te pollution occurs. (See also W87- 
Ay — abstract) 





REGULATORY STRATEGY GOVERNING THE 

DISCHARGE OF MINING WASTE TO LAND 

IN CALIFORNIA, 

California State Water Resources Control Board, 

yp Field 5G 
lor pri ibliographic entry see Fie’ 4 

wedsoa” “oe 


BACKFILLING TECHNIQUES AND ALKA- 
LINE ADDITION TO CONTROL ACID MINE 
DRAINAGE IN A COAL STRIP 

Antrim Mining, Inc., Blossberg, PA. 

N. W. Hedrick, E. W. Meiser Jr., and R. M. 
Hershey. 

IN: a Means of Dealing with _ 
Sources of Ground Water Contamination. 
ceedings of the Seventh National Ground Water 
Quality Symposium, tember 26-28, 1984, Las 
Vegas, Nevada. National Water Well Association, 
500 W. Wilson Bridge Road, Worthington, Ohio, 
1984. p 209-223, 3 fig, 3 tab, 8 ref. 


Descriptors: *Backfill, *Alkalinity, *Acid mine 
drainage, *Mine wastes, *Strip mines, *Tioga 
County, *Pennsylvania, *Waste disposal, *Ground- 
water pollution, Coal mines, Pyrite, Oxidation, 
Path of pollutants, Cost analysis. 


A mining company in Tioga County, Pennsylva- 
nia, was faced with developing techniques to con- 
trol acid mine drainage (AMD) i in a proposed strip 
mine adjacent to a deep mine complex. As much as 
40 ft (12.2 m) of the total overburden contained 
shale high in pyrite; this shale is a known AMD- 
producer. Four separate problem areas were iden- 
tified. To prevent oxidation of the pyrite, and 
allow the discharge from the my mine to meet 
state regulations, a waste product from lime manu- 
facturing was used in an attempt to maintain alka- 
line conditions. A sandstone underdrain was con- 
structed to minimize saturated groundwater condi- 
tions and to direct groundwater either to monitor- 
ing sumps before release into the abandoned deep 
mines or toward a common discharge point for 
treatment. The underdrain capacity was designed 
to exceed the recharge rate by more than an order 
of magnitude. Runoff will be promoted and re- 
charge thus reduced by grading the backfill into 
rolling swales with drainageways floored on com- 
—_— till. The fourth task was to develop a 
handling plan which allowed for the seg- 
regation of acidic a and selective placement of 
The plan developed was eco- 
pactne oy feasible, under the coal company’s con- 
tract price commitment, and practically in terms of 
the available mining equipment and stratigraphic 
sequence of the mine site. Factors which allowed 
implementation of the experimental plan to control 
AMD at mining site are: (1) source of low-cost 
lime; (2) favorable stripping ratio of 11.5 to 1; (3) 
long- term coal sales contract allowed uninterrupt- 
ed mining at a fixed price; (4) abundant glacial till 
and carry out the comp poner pes pn 
commitment to vy he out lex mining 
also. W87-05071 1) ‘dante PrT) 


EVALUATION OF MANAGEMENT PRAC- 
TICES FOR MINE SOLID WASTE STORAGE, 
DISPOSAL, AND TREATMENT, 
PEDCo-Environmental, Inc., Cincinnati, OH. 

W. E. Thompson, R. L. Hoye, and J. S. Greber. 
IN: Innovative Means of Dealing with Potential 


Sources of Ground Water Contamination. Pro- 
ceedings of the Seventh National Ground Water 
Quality Symposium, tember 26-28, 1984, Las 
Vegas, Nevada. Nati Water Well Association, 
500 W. Wilson Bridge Road, Worthington, Ohio, 
1984. p 224-234, 2 tab. 


Descriptors: *Waste management, *Path of pollut- 
ants, * ‘wastes, *Waste storage, *Waste 

al, *Wastewater treatment, Monitoring, Chlorides, 
Groundwater Fe Pha , Water quality, Lead, Zinc, 
Gold, Silver, —— Missouri, Copper, Flori- 
da, South Dakota, Nevada, Arizona, New Mexico, 
Idaho, Monitoring, Geohydrology. 


Recent Federal law (RCRA Sections 8002 (f) and 
(p)) requires the EPA to study the adverse effects 
of solid wastes from active and abandoned surface 
and underground mines on the environment. To 
support EPA’s mandate, field investigations were 
conducted to collect groundwater and surface 
water quality data associated with waste 
ecg at eight mines across the United States. 
— management practices for the following 
= waste types were monitored: (1) oy Florida) 
tailings from yam te mining in Flo 
pe a zinc mining in Missouri, (3) 
lave mining in South Dakota 
and and Nevada, (6 }) mine water from uranium mining 
in New Mexico, (5) from copper = 
dump leach material in 
overburden from ghesghete 
mining in Idaho. Seepage of contaminants from 
waste management practices was identified in 
groundwater at each of the seven sites where 
groundwater was sampled. The principal contami- 
nants identified included sulfate, chloride, and 
TDS. Heavy metals, radionuclides, or cyanide 
from waste management practices were detected 
above bac! und levels in only isolated cases. 
Generally levels of contamination resulting 
from the waste disposal practices did not result in 
significant degradation of peered quality. 
Surface water monitoring at five sites indicated no 
discernible impact or only minimal impact from 
the waste management practices. The study also 
demonstrated the problems associated with moni- 
ead and evaluating groundwater impacts caused 
a waste disposal facilities —, in com- 
plex parogecloga ical settings. (See also W87- 


we7-05083 


REGULATORY STRATEGY GOVERNING THE 
DISCHARGE OF HAZARDOUS AND NONHA- 
ZARDOUS WASTE TO LAND IN CALIFOR- 


NIA, 

California State Water Resources Control Board, 
Sacramento. 

For primary bibliographic entry see Field 5G. 
W87-05090 


CONTRARY WASTE SITE CHARACTERISTICS 
-- GOOD IS BAD, BAD IS GOOD, 

H. E. LeGrand. 

IN: Innovative Means of Dealing with Potential 
Sources of Ground Water Contamination. Pro- 
ceedings of the Seventh National Ground Water 
Quality Symposium, tember 26-28, 1984, Las 
Vegas, Nevada. National Water Well Association, 
500 W. Wilson Bridge Road, Worthington, Ohio, 
1984. p 358-366, 2 fig, 4 tab. 


Descriptors: *Waste disposal sites, *Geohydro- 
logy, *Hazardous wastes, *Path of pollutants, Per- 
meability, Containment systems, Sorption, Water 
table, Topography, Stream density. 


The evaluation of hazardous waste sites has been 

because the hydrogeologic factors in- 
volved are complexly interrelated and often con- 
trary. These factors are so intertwined that no site 
can have favorable features only, without any un- 
favorable ones. For example, low permeability for 
the purpose of waste containment is normally fa- 
vorable but is likely to be associated with a high 
water table, which is unfavorable. Seven key hy- 
drogeologic factors -- Permeability, Sorption, 
Water Table Depth, Water Table Gradient, Stream 
Density, Topography, and Ground Distance -- 
may be strate; ly used in assessments because 





they are important in determining the movement of 
contaminants, co es can be readily applied, and they 
— inferences about other factors. 
ugh these factors show many direct and in- 
verse relationships among each other, they are 
cat we a part of any evaluation system. A 
SS of their tendencies and counter- 

2 Set assessment of waste 

oe Sai also W87: 1) (Author’s abstract) 
W817 


EVALUATION OF THE PERFORMANCE OF 
ZONE OF SATURATION LANDFILLS IN WIS- 
CONSIN, 

Wisconsin Dept. of Natural a. Madison. 
Bureau of Solid Waste Managem 

For ad pani bibliographic entry pon Field SB. 


MONITORING OF GROUND WATER CON- 
TAMINATION FROM WASTE DISPOSAL 
SITES IN ALBERTA, CANADA, 
a Environment, Edmonton. 

four bibliographic entry see Field 5B. 


NEW COMPOSITE LINER FOR HAZARDOUS 
WASTE IMPOUNDMENTS, 

Portland Cement Association, Skokie, IL. 

W. G. Dinchak. 

IN: Innovative Means of Dealing with Potential 
Sources of Ground Water Contamination. Pro- 
ceedings of the Seventh National Ground Water 
Quality Symposium, tember 26-28, 1984, Las 
Vegas, Nevada. Nati Water Well Association, 
500 W. Wilson Bridge Road, Worthington, Ohio, 
1984. p 480-490, 7 fig, 8 


—- *Composite liners, 


Bn Cost anal Apalachin, New York, 
Liners, ane 


A > liner made of a synthetic membrane 
een two 6-in (152 mm) com lifts 
Pf soil-cement has been developed by the Portland 
Cement Association. Construction feasibility was 
demonstrated by a test section built in 
1983 near Apalachin, N.Y. Observations show no 
damage occurred to the membrane. The soil- 
cement serves as a foundation and protective cover 
for the membrane. This —_——' — is strong, 
durable, and impermeable timated in: 
place construction cost of $1: 30/sq ft ($14/sq mm). 
Ceaveniional highway construction equipment is 
used. Soil-cement is durable having been exposed 
to wave action, g and thawing cycles, wet- 
ting and drying cycles, sea water, municipal and 
industrial wastewater, brine solutions, coal ash 
slurries, longitudinal flows, and sanitary landfill 
leachates. It is environmentally acceptable because 
usually the excavation from which the soil is ob- 
tained becomes of the lagoon or pond and, 
thereby, cov with, for example, wastewater. 
Construction does not leave ‘scars’ on the environ- 
ment. (See also W87-05071) (Lantz-PTT) 
W87-05097 


5F. Water Treatment and 
Quality Alteration 


b-seagp TREATMENT ENTERS ‘A NEW ERA’, 
. coy bibliographic entry see Field 5G. 
war 


SOME OBSERVATIONS ON A CHOLERA 
OUTBREAK AT THE UMVOTI MISSION RE- 
SERVE, NATAL, 
National Centre for Ocupational Health, Johannes- 
= (South Africa). 

i paren bibliographic entry see Field 5C. 


GIVE HEALTH A CHANCE - WITH HEALTHY 
SURROUNDINGS, 
Johns Hopkins Univ., Baltimore, MD. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


For pri biblio; hic en see Field 5G. 
W87-04380 —_ - 


HYDRAULIC DESIGN ALGORITHMS FOR 
PIPE NETWORKS, 


— Univ., Lexington. Dept. of Civil Engi- 


L. E. and D. J. Wood. 
Journal of Hydraulic 

112, No. 12, p 1195-1207, Decem! 
tab, 7 ref, append. 


JHENDS, Vol. 
1986. 1 fig, 2 


Descriptors: *Hydraulic design, *Pipes, *Water 
distribution, *Hydraulic network pv he ng *Pipe 
networks, *Design standards, Cal Mathe- 
matical equations, Algorithms. 


A general methodology was presented for use in 
per then of water distribution networks. The 
P tuall 

certain 

recasting 


approac’ 
basic set of hydraulic network equa- 
tions in terms of selected design parameters for 
operating conditions. The reformulated 
network equations were then solved using a modi- 
fied linear method. In order to demonstrate the 
feasibility of the approach, two different algo- 
rithms were developed and applied to an example 
a Author’s abstract) 


ESTIMATION OF THE SHARE OF EACH 

WATER SOURCE FOR ADULTS IN FRANCE: 

WATER INTAKE PROVIDED TO FRENCH 

ADULTS, 

BSN S.A., Paris (France). 

For primary bibliographic entry see Field 6D. 
87-04600 


OF 


TOGRAPHY: ALIPHATIC AND POLYNU- 
CLEAR HYDROCARBONS, 

(abe Centre for Scientific Research, Havanna 
For primary bibliographic entry see Field 5A. 
wires 


COMPARING CONSTANT-RATE AND DE- 
CLINING-RATE DIRECT FILTRATION OF A 
SURFACE WATER, 

Seattle Dept. of Water, WA. 

D. J. Hilmoe, and J. L. Cleasby. 

Journal of the American Water Works Association 
JAWWAS, Vol. 78, No. 12, p 26-34, December 
1986. 7 fig, 5 tab, 26 ref. EPA Cooperative agree- 
ment CR 808837-01-0. 


Descriptors: *Comparison studies, *Filtration, 
*Water treatment, rr treatment, *Surface 
water, *Coagulation, Performance evaluation, 
Polymers, Alum, Effluents, Turbidity, Particulate 
matter, Bacteria, Coliforms, Head loss, Water qual- 
ity. 


The need for adequate treatment of the water 
supplies of small communities has been amply dem- 
onstrated by several outbreaks of waterborne giar- 
diasis and other diseases of bacterial or undeter- 
mined etiology. These outbreaks have shown that 
the practice of providing only chlorination for 
high quality surface waters is not sufficient. More 
than one barrier to disease transmission is needed 
to make these small systems reliable. Pilot-scale 
constant-rate and declining-rate direct filtration 
systems were evaluated for treating a high quality 
surface water, using two flow rates and alum or 
cationic polymer as the primary it. Turbid- 
ity, particle count, and total coliform count were 
used to compare filtrate qualities. It was found that 
the effluent qualities for the ag filtration schemes 
were the same-a result with the 
conclusions of a previous pth used lime- 
softened groundwater. However, the results of the 
current a consistent with those of past 
projects in the rate of head loss increase was 
the same for both types of filters. (Alexander-PTT) 


W87-04638 


— AND OPERATION OF A SLOW SAND 


TER, 
T. J. Seelaus, D. W. Hendricks, and B. A. Janonis. 
Journal of the American Water Works 
JAWWAS, Vol. 78, No. 12, p 35-41, December 
1986. 3 fig, 5 tab, 7 ref. AWWA Research Founda- 
tion Contract 80-84. 
Descriptors: *Design standards, *Slow sand filters, 
*Filtration, *Water treatment, *Effluents, Perform- 
ance evaluation, Turbidity, Particulate matter, 
Raw water, Sand beds, Giardia cysts, Microorga- 
nisms, Surface water, Maintenance, Water quality. 


The design experience at Empire, Colo., and the 
ign evaluation have provided knowledge 
about the efficiency of the slow sand filtration 
process at full-scale and the basis for recommenda- 
tions Pa sand ae og practice. Op- 
eration of the uired daily inspection plus 
measurement of came th and effluent a 
along with monthly scraping 
cay @ a2 ie in. 


only two workhours, pe ly 

(0.5 cm) of surface was removed. projected 
life of the sand bed at this rate of removal is 15 
years, with a residual depth of 1 ft (0.3 m). Giardia 
cysts were found in the raw water on five occa- 
sions, but none were found in the finished water. 
Microscopic organisms and particles were found in 
the raw water but either zero or rare numbers 
were found in the finished water. (Author’s ab- 


stract 
W87-04639 


RAPID RATE FILTRATION OF LOW TURBID- 
ITY WATER USING FIELD-SCALE PILOT FIL- 


TERS, 
aa ce and Associates, Inc., Albuquerque, 


R. R. Mosher, and D. W. Hendricks. 

Journal of the American Water Works Association 
JAWWAS, Vol. 78, No. 12, p 42-51, December 
1986. 9 fig, 1 tab, 9 ref. 


Descriptors: *Rapid rate filtration, *Filtration, 
*Water treatment, *Filters, *Turbidity, *Chemical 
treatment, *Coagulation, Particulate matter, Giar- 
dia cysts, Temperature effects, Water quality. 


The primary objective of this research was to 
determine whether results obtained with laborato- 

ry-scale rapid rate filtration of low turbidity waters 
a be duplicated during full-scale operation. 
With the aid of two field-scale pilot aie was 


thought to hinder the treatment of low turbidity 
waters, the. results of this research suggest that the 
rapid rate filtration of low turbidity waters can be 
as efficient at 32 F (0 C) as at higher temperatures. 
ry abstract) 


IMPLEMENTING DIRECT FILTRATION AND 
NATURAL FREEZING OF ALUM SLUDGE, 
a County Metropolitan Water Board, 
Syracuse, NY. 

D. E. Fitch, and C. M. Elliott. 

Journal of the American Water Works Association 
JAWWAS, Vol. 78, No. 12, p 52-56, December 
1986. 2 fig. 


Descriptors: *Direct filtration, *Filtration, ae 
treatment, *Freezing, *Alum sludge, *Slud; 
*Sludge conditioning, *Waste *SI 
disposal, *Land disposal, Thawing, ollutents, De- 
charge, Sludge lagoons. 


In the early 1970s the M litan Water Board, 
located in central New York State, was faced with 
two or to expand the treatment —_ 
of its Lake Ontario plant and to dispose of process 

waste economically and in such a way that the 
requirements of its pollutant discharge permit were 
met. Doubling of treatment capacity was accom- 
plished, after extensive testing, by implementing 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


direct filtration, which also reduced the 


California Metropolitan Water District, 


Los 

T. S. Tanaka, and M. Pirbazari. 

Journal of the American Water Works Association 
JAWWAS, Vol. 78, No. 12, p 57-65, December 
1986. 10 fig, 4 tab, 18 ref. 


Descriptors: *Filtration, *Polymers, *Polyelectro- 
lytes, * solids, “Water treatment, 
*Chemical treatment, Turbidity, Kinetics, Osmom- 
etry, Chromatography, 

analysis, Mixing. 


Filtration is recognized as a critical a 
aren Ne Eom drinkin 


matography. 
cluding maximum depth-averaged single-collector 
efficiency and it, were used to char- 
acterize the particulate removal for 
Sean aalenaeien aan 
strated that the — of polyelectrolyte was the 
only significant factor. Additionally, volume size 
distribution analyses of particle count data from in- 
samples in the filter demonstrated that the 
may be re won for 
ulates and 


lournal of the American Water tion 
JAWWAS, Vol. 78, No. 12, p 66-76, December 
1986. 19 fig, 8 tab, 20 ref. 


Descriptors: *Model studies, *Filter media, *Fil- 
tration, *Water treatment, *Wastewater treatment, 


W87-04643 


ACTION OF OZONE ON TROPHOZOITES 
AND AMOEBA CYSTS, WHETHER 


Ozone: and Engineering OZSEDS, Vol. 8, 
No. 3, p 187-198, Summer 1986. 1 fig, 4 tab, 21 ref. 


Descriptors: *Ozone, *Ozonation, “1 

*Cysts, *Water treatment, *Wastewater 
treatment, “Disinfection, *Pathogens, Surface 
water, Groundwater, Recreation, Bactericides, 
Virucides, Inactivation. 


hozoites, 


Numerous research studies demonstrate that free 
amoeba are protozoans apparently capable of colo- 
nizing a very large number of media. At the 
present time, unfortunately, it remains difficult for 
in amoebic ecology to pinpoint clearly 
microbiological and physico-chemical factors 
—_ of exp the presence or absence of 
free amoeba in one medium or another, particular- 
ly free amoeba pathogenic for man. to the 
presence of free living amoeba - some of which are 
thogenic to man - in any aqueous medium 
foefore or after traditional treatment processes in 
surface water, groundwater, swimming pools, 
— the task was to test the efficiency of ozone as 
fecting agent. It was begun by studying the 
cmnaien process, in bactericidal and virucidal 
conditions, on cysts of eleven free living amoeba 
strains. Most of the tested strains were destroyed 
under less drastic conditions than those arising 
from true ozonation (0.4 mg/L of dissolved ozone 
residual maintained for 4 minutes) and it was at- 
tempted to find the ozonation parameters (dis- 
solved ozone residual and contact time) just neces- 
sary to obtain inactivation of the cysts under labo- 
ratory conditions. In the same way, ozone efficien- 
cy on eight strains of trophozoites was studied. 
True ozonation destroyed all the trophozoites of 
the tested strains. Weaker ozonation conditions 
showed variations in sensitivity between different 
strains. (Alexander-PTT) 
W87-04644 


ARE THE RESULTS OF OZONATION OF 
MODEL COMPOUNDS AT HIGH CONCEN- 
TRATIONS TRANSFERABLE TO THE CONDI- 
TIONS OF DRINKING WATER TREATMENT 
WITH OZONE, 

Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, oe 

C. Gauducheau, E. Gilbert, and S. H. Eberle. 
Ozone: Science and Engineering OZSEDS, Vol. 8, 
> 3, p 199-216, Summer 1986. 13 fig, 3 tab, 14 


Descriptors: *Ozonation, *Model studies, *Organic 

compo! 2, water, *Water 
treatment, Pate of See *Pollutant identifi- 
cation, *Chemical treatment, Oxidation, Adsorp- 
tion, Chemical reactions, Phenols, Pollution load, 
Concentration. 


Organic compounds of the different classes of sub- 
stances (i ituric acid, citraconic acid, and o- 
chlorophenol) were ozonized while varying their 
initial concentrations at pH 7. In the case of isobar- 
bituric acid at .001 mol/L, formyloxaluric acid, 
oxaluric acid, and formic acid were identified. At 
an initial concentration of .00001 mol/L, alloxanic 
acid and oxalic acid were formed in addition to 
oxaluric acid and formic acid. In both cases, the 
rates of elimination are similar. After ozonation of 
citraconic acid (c = .001 mol/L, pH 7), the fol- 
lowing oxidation products were identified: glyox- 
ylic, acetic, formic, oxalic, pyruvic, and hydroxy- 
pyruvic acids. At the initial concentration of 
.00001 mol/L, the rate of elimination is half the 
value of the rate at .001 mol/L. Contrary to the 
results obtained at .001 mol/L, even after a long 
ozonation time, only 70% of the initial compounds 
were destroyed. Also fewer oxidation products, 
lyoxylic, acetic, oxalic, and pyruvic acids, were 
iormed. The rate of elimination of o-chlorophenol 
at c = .00001 mol/L is twice as fast as at an initial 
concentration of .001 mol/L. In both cases yellow 


compounds are formed (adso: py A ae hag 
primary oxidation products. 
of o-chlorophenol, the yield of these oeehe at 
an initial concentration of .00001 mol/L is twice as 
as in the case of an initial concentration of 
1 mol/L. The different results obtained which 
are dependent on the initial concentration are ex- 
plainable by different reaction mechanisms, direct 
ozone attack and oxidation by (OH). (Author’s 


abstract) 
'W87-04645 


INFLUENCE OF AN OZONE, CHLORINE AND 


hygiene, 

vnaareec OZSEDS, Vol. 8, 
) 

No. 3, p 217-234, Summer 1986. 4 fig, 3 tab, 48 ref. 


Descriptors: *Mutagenic activity, *Ozone, *Chio- 
rine, *Chlorine dioxide, * water, *Water 
pee Bit *Fate of pollutants, *Water pollution 
effects, *Disinfection, Organic compounds, Organ- 
ochlorine compounds, Ames test, Hydrocarbons, 
Comparison studies. 


Drinking waters which are prepared from surface 
waters generally receive a chlorine disinfection 
treatment in The Netherlands. It was shown that 
trihalomethanes (THMs), including the animal car- 
cinogen chloroform, were introduced in drinking 
water with this treatment. Three disinfectants, viz. 
chlorine, chlorine dioxide. and ozone, were com- 
with respect to the formation of organic 
mutagens and halo; organic compounds in 
water. lorine increased the mutagenic 
activity (Ames test) drastically, as well as the level 
of halogenated organics. High chlorine dioxide 
doses (5 - 15 m C102) also showed a drastic 
increase of mutagenic activity, while relatively low 
doses of chlorine dioxide (< 5 mg/L C102) in most 
cases showed no effect or a slight increase in 
mutagenic activity. Hardly any increase in the 
level of halogenated organics was observed after 
this treatment. An ozone treatment (3. => 03) 
showed a slight increase in mutagenic acti vity, 
while a treatment with 10 03 completely 
reduced the activity. The level of volatile taloge 
nated a was not altered, while the 
level of non-volatile halogenated hydrocarbons 
seemed to decrease after an ozone treatment. (Al- 
exander-PTT) 
W87-04646 


TUBE DIAMETER AND HEIGHT INFLUENCE 
ON THE OZONATION OPERATING CONDI- 
TIONS WITH A U-TUBE, 

Centre de Recherche Lyonnaise des Eaux - Degre- 
mont, Le Pecq (France). 

E. Brodard, J. Mallevialle, C. Coste, and M. 


Roustan. 

Ozone: Science and Engin OZSEDS, Vol. 8, 

Re oa tae Seamer 1988 7 fig, 2 tab, 8 ref. 

Descriptors: *Ozonation, *Water treatment, 
timization, Performance 


*Ozone generators, 
evaluation, Oxidation, Energy, Disinfection, Vi- 
tuses, Bacteria, Kinetics, Paris, France. 
Ozone has been used for a number of years in 
water treatment for virucidal and bactericidal 
—_ as well as _. its oxidizin Seton te 
‘gy consumption during its use on the 
performance of the ozone generators, but also on 
the ozone transfer cy from the gas phase to 
the liquid phase. Therefore. it is important to use a 
contactor with a high transfer cy. A new 
ozonation reactor has been devel : the Deep 
. Thi under pres- 
sure, which increases the saturation concentration 
of ozone at equilibrium and creates a great turbu- 
lence, which breaks the gas ag we = increases 
the interfacial area of exchange. Furth new 
contactor has a piston hydraulic peo fe in the 
liquid phase, which leads to a very great efficiency 
ee ee ae 
A pilot U-tube was constructed in western 
Paris region in France. It is cogent tend and 0.2- 
m in diameter. The most important operating con- 





Ozone: Science Engineering re 
No. 3, p 247-260, Summer 1986. 8 fig, 3 tab, 12 ref. 


a ‘Ozone, *Enzymes, *Peroxidase, *Ar- 
polit com : *Water — *Fate of 
“aca oan ——- Chemical treatment, 
tification, Oxidation, Organic com 
PPotutan Potable water, Chromatography, Spectral 
analysis, Polymers. 


Natural or synthetic organic compounds usually 
. Se ee ee See 


pede Ber den pele oy 
removal _is to use new based 


extensive studies. A great number of these concern 

peerage os cgpens go but polymerization by 

or enzyme, such xidase, was not 

greatly studied. The effects o ozone or enzyme on 

lymerization of dichlorophenol, under the 

itions of potable water treatment are studied 
using HPLC, cin 


'W87-04648 


IMPROVEMENT OF OZONE OXIDATION 


Ozone: ee ee 8, 
No. 3, p 261-273, Summer 1986 7 fig, 31 ref. 


*Ozone, *Ozonation, *Disinfection, 


ozonation reactions, or 
io moan of contact systems. A better fit be- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


tween on = aa should te Saat The 
designer of a pliant has to consider purposes 
of ozonation along the treatment line to determine 


help make this ie ng (Author’s abstract) 


CHLORINATION OF 4-HYDROXYCINNAMIC 
ACID AND TO. 


OCCURRIN 'AMINANT, 
— Univ. (England). Dept. of Physiology and 


r T. Borlakoglu, and R. Kickuth 
Bulletin vironmen: and 


Contamination 
Toxicology BECTA6, Vol. 37, No. 6, p 866-873, 
December 1986. 6 sere 2 tab, 9 ref. 


*Water treatment, *Water 
pollution 80 sources, * son tiles sae *Chlorination, 


Patent ep acid, Water _pollution ef- 

Chemical reactions, coli, Bacte- 

= Toxicity, Pollutants, Organochlorine com- 
pounds. 

When — material decays a number of phenolic 

of which are released into the environment some 

po w are potentially 


The chemical 
puanctie acids under 


hazardous water contami- 
behavior of the plant-derived 
conditions similar to the rou- 


on caus sation isting, Aapuming an sveage of 30 
pened tte Na me merc be he 
liter tap water, the concentration must rise 
times to show acute oral toxicity. The results sug- 
gested that there is no immediate risk for the 
coli flora in the human intestine though it is cau- 
tioned that the effects of long term « to low 
concentrations have not been nor has the 
of these contaminants to oan pollut- 
ants been explored. (Wood-PTT) 
W87-04667 


REVIEW OF a DEVELOPED TO PRE- 
DICT GASEOUS PHASE ACTIVATED 
CARBON ADSORPTION OF ORGANIC COM- 
POUNDS, 

Texas Univ. Health Science Center at San Anto- 
nio. School of Public Health 


itical Reviews in Environmental Control 
CCECAU, Vol. 16, No. 4, p 327-356, 1986. 4 fig, 1 


tab, 126 ref. 
Saaedh orale *Air treatment, *Water treatment, 
a i studies, *Activated carbon, Py norma 
ganic compounds, *Reviews, dsorption, 
*Mathematical Mathematical studies, 
Mathematical equations, Breaththrough curves, 
Prediction, Isotherms. 


Activated carbon adsorption is an important con- 
be — for treating air contaminated by organ- 
unds. Like other processes, 
rat ional methods are essential for ad pape 
nomically effective design ory 
= phase — yet ne 
recent lopment a ‘aaa 
predict the were reviewed. Methods to 
Pipe ae Aiport oy alll 
persion of the contaminant breakthro curve, 
adsorption of organic mixtures, 
from humid air were included. Development of 
predictive models, inch assum} was pre- 
sented and critically lyzed. parisons of 
actual i and i values were 
made when the information was available. (Au- 
thor’s abstract) 


PROGRAMMING A MINICOMPUTER FOR 
—— LEVEL CONTROL IN A WATER 


‘ANK, 
= Univ., Safat. Coll. of Engineering and Pe- 


M. F. Abd-el-Bary, M. F. Hamoda, and S. Curreri. 
Journal of Environmental Science and Health (A) 


3fig tab, 6 ret Vol. _ No. 7, p 625-637, October 1986. 


Descriptors: *Automation *Computers, *Li 


level, *Water treatment, ‘Sedieaeaen evaluation, 

*Mathematical studies, *Water tanks, *Wastewater 
treatment, *Computer programs, *Fortran, *Water 
level, Linear coneal algorithm, Algorithms. 


Mire af Oo tate cuginyed in extenatie water 
and wastewater treatment 


it require liquid level con- 
trol. A Fortran computer written for 


liquid level oe yo a ital MINC-II mini- 


crepancy betwi pe yo 
Vales tibued tothe uggshes 


eres el ee pe 


DESALINATION OF SEA-WATER AND 
BRACKISH WATER: THE CURRENT STATE 
OF THE ART AND A REVIEW OF PROBLEMS 
AND FUTURE D 


F bibliographic Field 3. 
‘or pri i ic entry see A. 
ws 104784 a 


PUBLIC RELATIONS FOR THE PUBLIC 
bare = SUPPLY IN YEARS TO COME, 


lige us AQUAAA, No. 5, p 251-254, 1986. 1 fig. 


tors: *Public relations, *Public opinion, 


*Water “Giatribution, Future lanning, Electronic 
Pp 
media. 


first included as an International Water Supply 
Association Congress are og se Among 
the developments since are the broadening of 
Laer pa coon needs from simple conservation 


een Sees eee 
per en os ane wth in size of 


water suppliers, the need to ha public sympa- 
Gy he pelea of oer coer a ilies, the rise of 
a more consuming and the in- 
creased competition for attention in electronic 
media. (Rochester-PTT) 

W87-04785 


WATER METERS AND METERING - THE 
STATE OF THE ART AND FUTURE DEVEL- 
OPMENTS, 


E. Reiter. 
Aqua AQUAAA, No. 5, p 255-258, 1986. 


Descriptors: 
*Economic 
*Remote 

tion materials, 
Many authorities that had previously used an in- 
= pa ote for water ace metering) now seem to 


even though 
ae a ees ual oo Meters 


ives have undergone many changes, par 
detiaetis bs the oven of ettintbetinn inate pants fee 
metal ones. This change has reduced the relative 
advantage of volume-measuring over velocity 
meters at small discharges. Meters designed to read 
either high or low flow rates (compound meters) 
have >a much improved and are gaining wider 
Remote reading of meters is not 
y practiced worldwide, but is installed 
“> = systems in the USA and 
Fp where he phere me art) well beyond 


Wet ne oe 


WATER QUALITY AND TREATMENT - THE 
pape OF THE ART AND DEVELOPMENTS 


FUTURE, 
K. E. Oehler. 


echnology. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


Aqua AQUAAA, No. 5, p 259-262, 1986. 


Descriptors: *Water quality management, *Pollu- 
tion control, *Water treatment, Disinfection, Floc- 
culation, Ion exchange, Stripping, Biological treat- 
ment, Groundwater management. 


Problems — water —_— particularly with re- 
spect to ino organic contaminants are 
“and th the aoe different techniques 
of water purification are discussed: disinfection, 
flocculation, adsorption, ion exchange, stripping, 
bio treatment, and groundwater protection. 


® 

W87-04787 

MANAGEMENT OF WATER RESOURCES - 
ROLE OF THE WATER SUPPLIERS, 

C. Gomella. 

Aqua AQUAAA, No. 5, p 263-267, 1986. 


Descriptors Been Yi *Water 
"Manages os | ater tel mode 


The —_— of fo and water 
suppl discussed, inc! coding a discussion of 
primitive attitudes towards the water cycle, desali- 

mace Se ee eee lanner 
in community policy making, the role of a pollut- 


er from the at of view of water suppliers, and 
nathonationl a 
se. (Rochester- 

87-04788 


DISTRIBUTION AND TRANSPORTATION OF 
WATER - THE PRESENT STATE OF THE ART 
~ ———e FUTURE, 


Aqua AQUAAA, No. 5, p 268-272, 1986. 


Descriptors: *Management planning, *Water dis- 
tribution, *Water conveyance, Reticulation. 


Distribution and reticulation of water from the 
source, which could be some distance from where 
it is needed, and conveyed by canals and pipelines 
to treatment plants and to pumping s and 
distribution systems including reservoirs and re- 
ticulation systems, requires a considerable and 
varied engineering iapet The y Seon water supply 
thus rests very much in the hands of the water 
engineer, assisted by many allied disciplines. Al- 
though there are many aspects of water supply, 
such as quality, treatment, public relations, and 
finance, which should receive due attention, the 
International Water Supply Association suggests 
they will fail if adequate attention is not given to 
the distribution and reticulation of water in the 
future. (Author’s abstract) 
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STATE OF THE ART OF NITRATE ELIMINA- 
TION IN THE DRINKING WATER TREAT- 


MENT PROCESS, 

Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). 

S. H. Eberle. 

Aqua AQUAAA, No. 5, p 273-274, 1986. 
Descriptors: *Water treatment, *Groundwater pol- 
lution, *Nitrates, *Biological treatment, *Ion ex- 
change, *Reverse osmosis, *Wastewater treatment, 
Toxins, Bacterial physiology. 


The origin and development of nitrate concentra- 
tions in natural waters, especially ground waters, 
has been discussed since the 1970s. The best solu- 
tion to the problem would be to prevent inputs to 
the groundwater, but this can be achieved only 
after many years. The technologies available for 
removing nitrate may be classified as either biolog- 
ical or physico-chemical. Biological systems de- 
on the nitrate definitively but tend to fluctuate 

iormance and are sensitive to bacterial toxi- 
po The physico-c Processes, such as ion 
exchange and reverse osmosis, do not destroy the 
nitrate, but produced a concentrate - a waste 
water. On the other hand, they are well established 
in water technology and are easily controlled. 
(Rochester-PTT) 


W87-04790 


CARIX(R) PROCESS FOR REMOVING NI- 
TRATE, SULPHATE, AND HARDNESS FROM 
WATER, 

pede G.m.b.H. and Co. KG, Kulmbach (Ger- 


, F.R.). 
W. Holl, and W. Kretzschmar. 
Agua AQUAAA, No. 5, p 275-278, 1986. 4 fig, 10 


Descriptors: *Water treatment, *Hardness, *Ni- 
trate, *Sulfates, *Ion exchange, *CARIX process, 
*Carbon dioxide, *Water softening, *Cost analysis, 
Germany, Demineralization, Pilot plants. 


The principle of the CARIX process, the charac- 
teristic features of a CARIX plant, and results of 
pilot and large-scale employment of this technique 
are described. The cARIX process employs the 
freee © de of ion exchange processes to accomplish 
a partial so! of the ier and the removal of 
nitrate and sulfate. The required reactions are car- 
ried out with a weakly acidic exchanger in the acid 
form and an anion exchanger in the HCO3(-) form. 
Both exchangers are employed together in a mixed 
bed and are regenerated together in one operation 
with carbon dioxide. The process has been tested 
in a pilot plant in several waterworks using a 
mobile CARIX plant. It provided economical . 
tial demineralization of water. The 
centralized large plant for so! 
reducing the nitrate content was 
Bad Rappenau (Federal Republic of Ger Sama te 
started operation in January 1986. The plant was 
conceived for a throughput of 170 cu m/hr. The 
cost of treating raw water in the CARIX plant 
amounts to 0.51 Deutschmarks/cu m. (Rochester- 


PTT) 
W87-04791 


SEPARATION OF NITRATE FROM WELL 
WATER BY MEMBRANE PROCESSES (RE- 
VERSE OSMOSIS/ELECTRODIALYSIS RE- 


VERSAL), 

Technische eee ee hog Aachen (Germany, F.R.). 
Inst. fuer Verfahrenstec 

R. Rautenbach, W. Kok R. Hellekes, R. Peters, 
and G. Van Opber; — 

Aqua _ lo. 5, p 279-282, 1986. 6 fig, 1 


Descriptors: *Well water, *Reverse osmosis, 
*Electrodialysis, *Evaporation, *Nitrates, *Water 
treatment, *Cost analysis, Silica scaling, Organic 
compounds, Energy, Performance evaluation. 


The principles and economics by reverse osmosis 
(RO) and electrodialysis reversal (EDR) are de- 
scribed. EDR is —— for situations where 
the brine resulting RO must be treated; it has 
definite advantages compared to a second RO 
stage. EDR as a second stage behind RO (a ‘zero- 
discharge’ process) has cost advantages over evap- 
oration (EV) of the concentrate on membrane 
stages. Alternatively, EDR can be employed for 
the separation of nitrate and, simultaneously, for 
the production of a highly concentrated retentate. 
For nitrate reduction, RO has advantages of simple 
design, easy membrane exchange, and rejection of 
suspended particles and organic compounds and 
disadvantages are possible silica —— and great 
sensitivity to scaling. EDR has er recovery 
rates, but a complex arrangement ( fluid cir- 
cuits) and tendency to H2-formation and high spe- 
cific wer consumption. Comparison of 
RO+EDR+EV, RO+ion 
Se ae ke | and EDR+EV indicates 
that EDR+EV has the lowest specific cost to 
yield nitrate concentrations in the product of about 
25-50 . (Rochester-PTT) 

'W87-04792 


NITRATE ELIMINATION WITH HETERO- 
TROPHIC AQUATIC MICROORGANISMS IN 
FIXED BED REACTORS WITH BUOYANT 


A.G. Erdoel und Erdgas, Hanover (Ger- 
many, F.R.). 
K. W. Roennefahrt. 


pr a cain No. 5, p 283-285, 1986. 4 fig, 1 
, & rer. 


Descriptors: *Water treatment, *Nitrates, *DENI- 
POR process, *Biological water treatment, *Fixed 
bed reactors, *Buoyant carriers, *Cost analysis, 
Bacteria, Hydrogen ion concentration, Tempera- 
ture, Oxidation, Organic compounds, Ethanol, 
Groundwater. 


The DENIPOR process for treating 
water employs reduction of nitrate to nitrogen by 
heterotrophic bacteria with simultaneous oxidation 
of organic substances. It relies upon ex pol- 
ystyrene spheres of diameters varying 10 mm 
to 2-3 mm, which have surface areas of about 90 sq 
m/cu m and 1500 sq m/cu m, respectively. Etha- 
nol is the preferred substrate. Temperature and pH 
strongly affect the biochemical processes in the 
reactor. A complete DENIPOR Plant uses a four- 
stage process (pretreatment, DENIPOR reactor, 
and two aeration steps in series). The system is 
capable of 95/90% elimination of nitrate-N and 
reduces total organic carbon to a lower value than 
in the original influent groundwater. The cost of 
energy is about 0.02 Deutschmarks (DM)/ cu m 
and the cost of substrate and other chemical is 
about 0.10-0.20 DM/cu m. The largest part of the 
cost is the capital cost of building the plant; this 
depends less on the total throughput of water = 
on the amount of N that has to be eliminated. 
(Rochester-PTT) 
W87-04793 


BIOLOGICAL DENITRIFICATION PROCESS 
WITH HYDROGEN-OXIDIZING BACTERIA 
FOR DRINKING WATER TREATMENT, 

Sulzer Wasser und Abwassertechnik, Butzbach 


reutler. 
Aqua AQUAAA, No. 5, p 288-290, 1986. 3 fig, 2 
tab, 5 ref. 


Descriptors: water, *Denitrification, 
*Denitropur process, *Raw water, *Pilot plants, 
*Biolo; ical water treatment, *Nitrates, *Cost anal- 
ysis, *Water treatment, Germany, Chlorides, Bi- 
carbonates, Hydrogen ion concentration, Bacteria, 
Oxidation, Microorganisms, Groundwater. 


*Drinking 


The principles of the Denitropur process, which 
denitrifies raw water with hydrogen-oxidizing 


engineering fundamen- 
cin tar bande se phot Cuan at  Denitropur 
plant at Monchengladbach (Federal Ds gor pe of 
pre eee “A are described. T: results of pilot 
owed reduction of nitrate in groundwater 
from 30 mg/ to 5 mg, with no change in chlonde, 
some reduction in oxygen demand and bicarbon- 
ate, an increase in bacterial counts, and no change 
in pH. Initial results with the Monchengladbach 
= showed reduction in groundwater nitrate 
< 75 to < 1 mg/\, nitrite from < 0.02 to < 
0.01 mg/I, no change in total hardness, an increase 
in carbonate hardness from <1 to < 4 mg/I, and 
an increase in pH from 5.4 to 6.8. The cost of the 
process, using a plant of normal construction (i.e., 
without the cost of devices used in the research 
program), and taking investment and operating 
costs into account amount to 0.3 Deutschmarks/cu 
m of drinking water. (Rochester-PTT) 
W87-04795 


EPIDEMIOLOGY AND EARLY DIAGNOSIS 
OF PRIMARY LIVER CANCER IN CHINA, 
Guangxi Medical Coll., Nanning (China). 

For primary bibliographic entry see Field 5C. 
'W87-04820 


SAFE DRINKING WATER LAW TOUGHENED, 
Environmental and Energy Study Inst., Washing- 


ton, DC. 
For primary bibliographic entry see Field 6E. 
W87-04823 


OBSERVATIONS val EY MICROBIAL CELLU- 
LOSE DEGRADATI PROCESS THAT DE- 
CREASES WATER ACID 


ITY, 
Canada Centre for Mineral and Energy Technolo- 





, Ottawa (Ontario). 
For oe bibliographic entry see Field 5D. 


TREE THAT PURIFIES WATER. CULTIVAT- 
ING MULTIPURPOSE MORINGACEAE IN 
THE SUDAN, 

Deutsche Gesellschaft fuer Technische Zusam- 
menarbeit G.m.b.H., Eschborn — F.R.). 
Section for Water Supply and Sanitati 


For primary bibliographic entry see e Field 5G. 
'W87-04887 


WATER SYSTEMS STANDARDS SURVEY, 
Austin Water and Wastewater Utility, TX 

S. D. Rhoades. 

Journal of the American Water Works Association 
JAWWAS, Vol. 78, No. 11, p 30-34, November 
1986. 1 fig, 1 tab. 


‘Dalige seal 
agement p! 
use, Serge! 
transport. 


An informal inquiry of 24 cities about local water 
system standards resulted in a gy an crite- 
ria used for engineering and — 
Te ae jor sizes and types 
of pipes used, spacing of pipeline grids, 
tions of water use for residences, velocity and 
ressure Of distributed water, costs for pipe laid, 
see nd a eB pre _— stor- 
age ts. The exc! of suc orma. 
Se tilleaat e:nsed: ne s'entiieendas cea tabs te 
water utility planning and en purposes 
that can be accessed locally using microcomputers. 
(Author’s abstract) 
W87-04903 


“Water conveyance, *S 


Man- 
* Utilities Pipes, Pipelines, Water 
‘ormation exc! e, Costs, Water 


RESTORING THE FLOW OF A FINISHED 

WATER 

oe County Metropolitan Water Board, 
y, NY. 

D. E. Fitch, and G. R. McCollum. 

Journal of the American Water Works Association 

JAWWAS, Vol. 78, No. 11, p 35-38, November 

1986. 1 fig. 


Descriptors: *Water pollution effects, *Water con- 
veyance, *Maintenance, * 


Conveyance structures, Pipes, Water transport. 


Large doses of alum used for flocculation by the 
Onondaga County (NY) Water Board caused a 
build-up of aluminum and silicone oxides on the 
interior of large distribution — Flow was re- 
stricted to the point that supplying demand during 
peak usage might have become a problem. Plan- 
ning for a Pigging operation was begun in 1983, 
and the job was successfully undertaken on the 
M Day weekend of the following year 
without disrupting production of a major industrial 
user. The pigging operation is described. Four pig 
runs were accomplished. Before cleaning, the clear 
water pumps ted at a delivery rate of 34 mgd 
at 170 Me total loss. After cl the same 
rate could be maintained at 128 ft of head loss, 
resulting in an approximate annual power saving of 
$80,000. It is concluded that periodic cleaning of 
the pipeline would be more cost-effective than 
attempting to reduce residual aluminum levels in 
the finished water below current levels of 0.05-0.10 
mg/1. (Author’s abstract, 

W87-04904 


WATER CONTAMINATION CAUSED BY GAS- 
OLINE PERMEATING A POLYBUTYLENE 


PIPE, 
Tallahassee Water Quality Lab 


For primary bibliographic entry see tee Field SB. 
W87-04905 


—_—— OF REMOTE METER READ- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


bag gen Illinois Water Corp., Champaign. 

Journal of the American Water Works Association 
Journal JAWWAS, Vol. 78, No. 11, p 44-46, No- 
vember 1986. 3 tab. 


5 *Water convey- 
*Cost-benefit cane 2 instru- 
ments, *Remote meter reading, Technology Main- 
tenance, Costs. 


Gaining access to residences to read water meters 
is difficult in Champaign-Urbana, IL, where unusu- 
ally large numbers of students and other residents 
move in and out of apartments and houses fre- 
quently. The Northern Illinois Water Corpora- 
tion’s Champaign-Urbana Division therefore de- 


as well as the success of the program to date. The 
cost of owning and main one unit in 1984 
was $11.34, with a savings of S sat sib a 
fits include a decrease in inspections 
ee oe 4 to 196 19d v0 196 1989) an and 
the fact that telephone calls and service orders 
generated because of meter reading problems have 
become almost nonexistent. (Author’s abstract) 
'W87-04906 


EVALUATING RELATIVE STRINGENCIES OF 
EXISTING AND PROPOSED MICROBIOLO- 


ry, and W. O. Pipes. 
Journal of the American Water Works Association 
JAWWAS, Vol. 78, No. 11, p 47-54, November 
1986. 7 fig, 4 tab, 10 ref. 


Descriptors: *Pollutant identification, *Water _—_ 


[tora Bacteria, Pathogenic bacteria, 
pollution. 


A mathematical model was used to calculate the 
effects of sample volume and number of samples 
collected each month on the probability of detect- 
ing coliforms in water distribution systems contain- 
ing various levels of contamination, and to com- 
pare proposed frequency-of-occurrence maximum 
contaminant level rules with existing microbiologi- 
cal rules. The number of samples _— ap- 
peared to have a profound effect on the stringency 
of a frequency-of-occurrence tule; systems contain- 
ing borderline levels of contamination are more 
likely to meet the rule if only a few samples are 
collected each month. It is concluded that a fre- 
quency-of-occurrence rule with a coliform density 
limit of 1/100 mL, instead of the current 4/100 
mL, would be much closer in stringency to the 
pony Hh average-density rule. (Author’s abstract) 


TEST PROCEDURES FOR DETERMINING 
CAVITATION LIMITS IN CONTROL VALVES, 
Utah Water Research Lab., Logan. 

W. J. Rahmeyer. 

Journal of the American Water Works Association 
JAWWAS, Vol. 78, No. 11, p 55-58, November 
1986. 4 fig, 1 tab, 9 ref. 


Descriptors: *Testing procedures, *Control sys- 
tems, *Valves, *Cavitation, * standards, 
*Conduits, *Water conveyance, Standards, Flow, 
Water transport, Mathematical equations. 


The design and ——— < of control valves in a 
closed conduit system require testing of the differ- 
ent flow characteristics of the valves under experi- 
mental conditions. Different standards 


ure recovery. However, discussion concern- 
ing the testing procedures for cavitation and oper- 
ation limits is scarce. Detailed information is pre- 
sented on testing lures and the definitions for 
the different cavitation limits. The effects of pres- 
sure, size, and flow coefficients are discussed, 
along with design equations and data for scaling 


cavitation information with changes in system 
es (Author’s abstract) 
87-04908 


SURFACE CHEMISTRY IN WATER TREAT- 
MENT: — AT THE SOLID-LIQUID 


Arizona Unie, Tucson. Dept. of Hydrology and 
Water Resources. 

R. C. Bales. 

Journal of the American Water Works Association 
JAWWAS, Vol. 78, No. 11, p 59-66, November 
1986. 9 fig, 5 tab, 45 ref. 


Descri ry *Mathematical models, *Model ciud- 


modynamics, Suspended solids, Water properties, 
Precipitation, Coagulation, Filtration, Adsorption, 
Ton exchange. 


Recent work in surface chemistry gives fresh in- 
sight into the rate of man oe eee 
esses in water treatment tare subject to chemi- 
cal control, including dissolution, precipitation, co- 
agulation, deposition, and surface catalysis. A 
common chemical step in these processes is com- 
plexation at the solid-liquid interface-attachment 
of a chemical species onto a surface of 
de! composition. A general surface-complexa- 
tion model is presented. The rate equations are 
formulated in terms of the surface : involved 
in the rate-limiting step. This differs from rate 
uations for surface reactions formulated i in terms 
of solution soomee® by ty Be more direct insight 
into reaction stoichiometry, and because the rate 
equations should apply over a wider range of 
conditions as the effects of surface potential are 
explicitly accounted for in the equilibrium model. 
These models can be used to interpret the behavior 
of well-defined systems and to predict the sensitivi- 
ty of systems to changes in pH, or, matter 
concentration, or other contro! variables. Use of a 
surface l approach enables di- 
rectly cou solution composition with surface 
py eas r’s abstract) 





CHEMICAL Ss AND TOXICOLOGIC 
— INFECTION, 


JAWWAS, Vol. 78, No. 11, p 66-75, November 
1986. 6 fig, 8 tab, 19 ref. 


Descri rs: *Water pollution souces, *Disinfec- 
tion, *Water treatment, *Water pollution bee 
*Toxicolo a properties, * 

actions, * uality management, Water ported 
erties, Chlorine, oa ten Pilot plants, Organic com- 
pounds, Filtration, Carbon, Activated carbon, Ad- 
sorption, Drinking water, Chemical analysis, 
Water analysis, Membrane processes, Reverse os- 
mosis, Comparison studies, Performance evalua- 
tion. 


Four disinfectants commonly used in water treat- 
ment (chlorine, monochloramine, chlorine dioxide, 
and ozone) were applied to four lel streams in 
a pilot plant in Louisiana. Several organics, includ- 
ing total organic carbon and total organic halide, 
were evaluated to investigate the effects of =— 
fection and treatment by sand filtration and gran 
lar activated carbon (GAC) adsorption. Five tos toai- 
jucted to determine the 


general toxicity and the inogenic 
potential of disinfection or GAC adsorption. Re- 
sults showed that ozonation of clarified sand-fil- 





ting 
though in many cases the nicsintloa! tests did 
not produce gps changes from the controls, 
an overall was noted with the chlorine 
system GAC effluent that was rechlorinated. This 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alterction 


t as the GAC system 

are needed fo evalua this 

practice of using over 

iods for taste and odor control when 
effluent is chlorinated. (Author’s ab- 


stract) 
W87-04910 


EVALUATING ACTIVATED CARBO 


ournal American Water Wi Association 
JAWWAS, Vol. 78, No. 11, p 76-82, November 
1986. 11 fig, 5 tab, 12 ref. 
: “Water quality, *Activated carbon, 
Page *Odor, compounds, *Organolep- 
ies, *Water treatment, *Performance 
ovelastion, Fate of ——— Carbon, 
lumic acids, Isoth- 


granular activated carbon (GAC) proved to be 
ese ciheties Gor eemavina ee 
moving Pmethylschorocol (MIB). Alt 

rine and coagulants cope 
the adsorption of organiza by PAG, the removalot 
geosmin and > ins camels ad- 


eresbeemiontiege sags 
(Author’s abstract) 
W87-04911 


OZONATION: AN ECONOMIC CHOICE FOR 
WATER TREATMENT, 

Buck, Siefert and Jost, Inc., Paramus, NJ. 

C. N. Weng, D. L. Hoven, and B. J. Schwartz. 
Journal of the American Water Works Association 
JAWWAS, Vol. 78, No. 11, p 83-89, November 
1986. 6 fig, 10 tab, 1 ref. 


For primary bibliographic entry see Field 7A. 
W87-04978 
IS THERE AN ANSWER TO HYDRANT TAM- 


PERING, 
Detroit Water and Sewerage Dept., MI. 
A. C. Davanzo. 


Water ena ing and Management WENMD2, 
Vol. 133, No. 11, p 24-25, November 1986. 2 fig. 


Descriptors: *Hydrant tampering, 
eWater distribution, *Water use, aa ae 
drant protection devices, -term p 
eens aspects, aaakiee teatee 


Product 
evaluation. 


Hydrant protection devices are needed to decrease 
po wang Fado etn po ph one 
pina ts of hydrant 
opty by ‘sma Aan le 
eae water loss, low water 
exctors in the distribution network, and an in- 


*Hydrants, 


tight control of the specialized wrenches that open 
the hydrants. Specific ps ucts currently available 
were evaluated. (W: 

W87-04981 


a MIXERS BRING BENEFITS 
WATER/WASTEWATER OPERATIONS, 
Koch a Co., Inc., Wichita, KS. Static 


For primary bibliographic entry see Field 8C. 


OUTBREAK OF GASTROENTERITIS ON A 
PASSENGER CRUISE 


tre. 
Saleen’ Cniaoughio an entry see Field 5C. 


URINARY MUTAGENS IN MUNICIPAL 
SEWAGE WORKERS AND WATER TREAT- 
MENT WORKERS, 

New York State Coll. of Veterinary Medicine, 


Ithaca. 
For primary bibliographic entry see Field 5C. 
W87-05027 


PAUL AND PETER LAKES: A LIMING EX- 
PERIMENT REVISITED, 

Notre Dame Univ., IN. Dept. of Biology. 

For primary bibliographic entry see Field 5G. 
W87-05031 


PUMPING FROM MULTIPLE WELLS RE- 
DUCES WATER PRODUCTION REQUIRE- 
MENTS: RECOVERY OF MOTOR VEHICLE 
FUELS, LONG ISLAND, N.Y., 

New York State Dept. ‘of Transportation, Hyde 
Park. Region 10. 

L. Peterec, and C. Modesitt. 


R i erence and Exposi 

ceedings of the NWWA/API Conference, Novem- 
ber 13-15, 1985, The Westin Galleria, Houston, 
Texas. 1986. Pp 358-373, 3 fig, 5 tab, 6 ref. 


Descriptors: *Multiple wells, *Water resources de- 
velopment, *Gasoline, *Long Island, *New York, 

recovery, Hy ing water, 
Groundwater quality, Pum — 4 wells, Hydraulic gra- 
dient, Water quality contro 


For years, Long Island has been the most intense 
ee for recovering liquid hydrocar- 
pe So undwater. Three million people, 2.5 
maillion of in Suffolk and Nassau counties, call 
Island home. The only source of drinking 
for the two counties is the groundwater 
eS See ee Sa 
100 underground releases, mostly gaso- 

i and toch oils, oll sequisdng On ientiialios 
i of recovery wells. Of these sites there 

are approximately 70 total recovery wells in 
ation. Most of the recovery wells are 26 inch 
diameter casings 50-70 feet deep with conventional 
two pump recovery systems installed. Each draw- 
down pump produces an average of 110 gallons/ 


ultiple well Prive Taaitle Ue U: 
mi we 
wells allows recovery pumping to got 


05128) a abstract) 
W87-0515 


FULL SCALE GAC ADSORPTION PERFORM- 
IMPARED TO PILOT PLANT PRE- 


Kennedy/Jenks Francisco, CA. 
R.S. DP kde — I. H. Suffet. 
IN: Petroleum Hydrocarbons and Np 
cals in a Water - ve and 
Restoration - A Conference 


and Exposition, Pro- 
ceedings of the NWWA/API eo orgy Novem- 
ber 13-15, 1985, The Westin 

Texas. 1986. p 463-495, 12 fig, 8 tab, 21 i 


Descriptors: *Groundwater pollution, 
treatment, *Granular activated carbon, * 
tion, Pilot plants, Trihalomethane, Phenolic com- 
pounds, Volatile organics, Pesticides, Tetrachlor- 
oethylene, Organic mene New Jersey. 


Groundwater pollution by or; 

cern of the water utility industry. 

stances of — pollution by organics have 
been documented for trihalomethane precursors, 


_ me, volatile hal organ- 
studies conducted di nae puted 1979 throw 
juring 
i i the performance of pel 


*Water 


of volatile organic com 
tetrachloroethylene from a 
groundwater supply with a low “Total Organic 
Carbon (TOC) background are The 
study site is located in Warren County in north- 
pe ae dvr gy 
ny-W The fo cae conclu- 
sions are lg Ah an guns Roe pg 
sorption with GAC can effectively remove chlor- 
inated solvents from a groundwater when the TOC 
is low. PCE was removed from a contaminated 
groundwater supply to levels less than 1 micro- 
gram/L for 34,200 bed volumes with a carbon 
usage rate of 102 lbs of GAC per million gallons of 
water treatment. 1,1,1-TCEA and 1,1-DCE were 
removed to the same level but not as effectively, 
for 12,800 and 18,200 bed volumes and carbon 
rates of 271 and 191 Ibs of GAC per million 
gallons of water treated. (2) The pilot study was a 
oS aaheuaiet te Gk 0 sears 
oO 
the various contaminants. (3) Significant desorp- 
tion off -DGE and I,,-TCEA, ocurred due od 
luctuating luent competitive 
placement. (4) The on-off operation of the well 
ly did not cause any it operational 
Jems with the GAC 
w TOC water. (See also 


system with a 
3705128) (Lantz- 
PTT) 

W87-05159 


So ADSORPTION AS AN INTERIM RE- 
IAL MEASURE AT PRIVATE WATER 


Warzyn Inc., Madison, WI. 
DW lees . Mumford. 
IN: Petroleum Hydrocarbons and Organic Chemi- 





cals in Ground Water - Prevention, Detection and 
Restoration - A Conference and Exposition, Pro- 
ceedings of the NWWA/API Conference, Novem- 
ber 13-15, 1985, The Westin Galleria, Houston, 
Texas. 1986. p 496-512, 3 fig, 4 tab, 13 ref. 


Descriptors: *Gasoline, *Water treatment, *Oil 
spills, *Groundwater ween, *Wellwater, Wells, 
Adsorption, Wausau, Wisconsin, Carbon, Volatile 
organics, Monitoring, Water pollution treatment, 
Well water. 


treat the well water effectively. The gasoline con- 
tamination is an isolated problem within an area of 
Wausau that is the mbject of «State State-led ERF 
(Environmental Repair ) in . Long 
term solutions to the gasoline dns tvs ge could not be 
addressed. Carbon adsorption was recommended 

as an interim remedial measure at two private wells 
affected by the gasoline contamination. The fol- 
popes oe summary of pertinent aspects of the use 
of adsorption as an interim remedial action 
at private wells, based on the case study presented 
and other projects: (1) Carbon is selective in the 
contaminants it removes, and a thorough analysis 
of contaminant conditions is recommended. 
Carbon is capable of removing volatile organics; 
(2) Carbon bed life is dependent on the type and 
concentration of volatile organic contaminants, 
tank size, water volume use, and other factors that 


po 

—S tank; (5) Monitoring of treated water for a 
period after carbon tank installations will provide 
confidence in the calculated carbon tank effective- 
ness; (6) Local retailers of water treatment equip- 
ment generally can install and service the carbon 
tanks; and (7) The use of carbon as an interim 
remedial action SS ee Saar 
water use, while on ae 

and implemented. also *W87-05128) “yoo 


W87-05160 


pa ag WATER TREATMENT SYSTEM 


ceedings 
ber 13-15, 1985, The Westin Galleria, Houston, 
Texas. 1986. p 565-581, 2 fig, 11 tab, 4 ref. 


Descriptors: *Groundwater pollution, *Water 
treatment, *Water pollution treatment, *Design 
standards, *Case studies, Cost-benefit analysis, Or- 
, compounds, Chlorinated hydrocarbons, 
hloroethylene, Air stripping, Mathematical 
studies, Scheeat, Biological treatment. 
Two case studies illustrate the use of cost-effective 
ity studies for contaminated groundwater. 
These studies were used to demonstrate feasibility 
of alternative treatment processes and to provide 
data for design calculations. In the first case histo- 
ry, groundwater was contaminated by up to 1000 
ppb of chlorinated organic solvents, typified by 
1,1,2-trichloroethylene. Removal of these organics 
by air stripping was evaluated both theoretically 
and experimentally. Cooling towers, i 
towers, and submer, — were eval 
Theoretical 


ly for reo te 
ta eho or the second case history, ground- 
water was contaminated by approximately 15 ppm 
of solvents, mainly chlorinated, and by approxi- 
mately 200 ppm of isopropanol and similar com- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


pounds. A treatability study was conducted to 
evaluate air stripping followed by + Ape oe treat- 
ment. Using theoretical approac ted bi 
capeuhuentl diam b toon tceedions te the sol- 
vents could be removed by air stripping to below 
100 ppb each, while the i | was removed 
on slightly. However, bio! treatment of 

| was very as demonstrated 
in in the h scale, — flow unit. The treat- 
ment has been 


d should oper: 
ations in iste 15 1985. (¢ eo W87-05128) tautors 
abstract, 

W87-05164 


5G. Water Quality Control 


Chemical Week CHWKASY, Vol. 139, No. 18, p 21- 
22, October 29, 1986. 


Descriptors: *Water Pollution Control Federation, 
*Water treatment, *Management p Train- 
ing, Environmental Protection Agency, Wetlands 
conversion, Toxic wastes. 


pe coh in attitudes toward water pollution con- 
for the 1986 national Water Pollu- 
pe Control Federation conference are 
discussed. The ‘new era’ is marked by a commit- 
ment to a holistic approach to water treatment in 
which regulators and people in the water treatment 
industry view water pollution in the context of its 
effects on the other media: air and land. WPCF 
Sint baa, wegen Gap oteution sheting 
em, 
adequate po of qualified personnel are the 
new endeavors of the group. Similarly, Lawrence 
J. Jensen, Environmental tection Agency as- 
sistant administrator for water stated the EPA 
itself is beginning to look seriously at such —_ 
lems as agricultural conversion of wetlands and 
toxic chemicals in the environment as part of a 
view of og gee regulation that extends 
beyond the adhe tap’ preoccupation that has 
dominated the past 15 yr. (Rochester-PTT) 
W87-04370 


GIVE HEALTH A CHANCE - WITH HEALTHY 
SURROUNDINGS, 
Johns — Univ., Baltimore, MD. 


A. Wo! q 

World Health Forum WHFODN, Vol. 7, No. 2, p 
107-113, 1986. 
Descriptors: *Water resources development, 
Sanitation, *Developing countries, *Water treat- 
ment facilities, *Public Shealth, Urbanization, Fi- 
nancing, Local initiatives, Rural areas. 


The problems of achieving safe water and sanita- 
tion and other aspects of a healthy human environ- 
ment for the world’s le are addressed. The 
author argues that lasting improvements in health 
Ce a | 
tory. Governments should not neglect environ- 
mental requirements simply because of the emer- 
gence of spectacularly successful therapies and 
even preventive measures, which in themselves do 
not offer a permanent answer to the threat of 
disease and accidents. In making efforts to upgrade 
public health, some points to be kept in mind are: 
of the world’s 30 largest conurbations, 21 are in the 
developing countries, where the task of pro 
water supplies and sanitation is particularly 

cas sail geicicioe qoumt ak Gooibiaten 
countries outpaces the rate at which water poner 
; Sloe s aaeeie eee ee 
lations remain in devel countries lo 

the year 2000. Greater em; ie eau bo planed 
on using local money, | institutional structures, 
and most important of all, local people. (Roches- 
ter-PTT) 

W87-04380 


PRICE GROUNDWATER JOB STAYS ON 
HOLD, 

J. J. Kosowatz, and L. Gross. 

Engineering News - Record ENREAU, Vol. 217, 


127 


Water Quality Control—Group 5G 


No. 14, 43-44, October 2, 1986. 


Descriptors: * aspects, *Water Ed man- 
agement, *Public policy, *Toxicity, *Water 
control, *Water analysis, *Water po lution, 
*Groundwater pollution, Administrative agencies, 
Water pollution control, Legislation, Waste dispos- 
al, Wastewater treatment, New Jersey. 


Federal money and manpower are 
trated on groundwater protection from 
toxic waste dumps and hazardous chemical 
sites. However, V aeaieg job has not been 
— only yy A sites have been = 
ly cleaned up uperfund began with a 
51.6 ilion fund in 1980 1980. Work is also impeded by 
the difficulty of obtaining liability insurance. (2) 
The ay ee Ayn ar ery 8 oe River plant 
in New Jersey has developed into one of the most 
volatile and complex environmental problems in 
the state. About 1 5 billion gallons of groundwater 
in a plume covering 375 acres has been contaminat- 
ed with numerous volatile organic chemicals. The 
treatment a for cleanup is described. (3) The 
Atlantic City (New Jersey) water supply is in 
of contamination from a nearby closed 
ranked third in priority on ww state’s list of 
hazardous waste sites. Environmental Protec- 
tion Agency is expected to define accepted remedi- 
al action costing $10 million to clean up a mile- 
k plume of groundwater contaminated with 
high levels of volatile organic chemicals. (Doria- 


W87-04479 


concen- 


RESPONSES OF THE LOBELIA-EPIPHYTE 
COMPLEX TO LIMING OF AN ACIDIFIED 


Lund Univ. (Sweden). Dept. of Ecol 
niv. (Sweden) rs) logy. 
S. Lazarek. 


Aquatic Botany mg, peg! Vol. 25, No. 1, p 73-81, 
August 1986. 1 fig, 3 tab, 27 ref. 


Descriptors: *Water pollution effects, *Isotope 

*Bioaccumulation, *Tissue analysis, *Epi- 
phytes, *Water pollution treatment, *Liming, 
PAcidified lake, *Sweden, Chlorophyll, ‘Ligue 
scintillation, Radiolabelling, Carbon dioxide, 
mass, Phytoploankton, Species composition. 


The rates of radiocarbon uptake and chlorophyll 
content of the Lobelia epyt — were 


leaves = Ps apr and for leaves without epi- 
phyton. Solitary rosettes of L. dortmanna were 
sampled and rigid leaves in the third whorl from 
the apex were quantitatively analyzed. The chlor- 
phyll a content of the one oe system was 
determined for leaf segments with attached epiphy- 
ton and + from which epiphytes were 
removed. segments were homogenized and 
extracted in methanol. Plants were incubated indi- 
vidually in 1-L plexiglas chambers that were 
placed over the plants and inserted in the sediment. 
parte 4 microCi of NaH(14C)O3 was 
to each chamber. Fixed samples from 
ii an and "1982 were counted after digestion. Sam- 
les from 1984 were combusted in an oxidizer. 
Radioactivity was counted in a liquid scintillation 
counter. Concentration of CO2 in the water at the 
incubation depth was determined in an IR carbon 
analyzer. Photosynthetically available radiation 
was measured with a quantum meter. Chlorophyll 
content of leaf segments without may was 
lowest i ps acidic — and re third 
year liming. Epip! 
significantly higher in acidic Mic acidic conditi 
— correlated with the chlorophyll content 
of corresponding segments of leaves with epiphy- 
ton. Liming induced changes in the species compo- 
Se Se lankton and re- 
——e cover. (Main-! 
we70s 


= FOR FINANCING ACID RAIN CON- 


Georgia Univ., Athens. Inst. of Natural Resources. 
For AB preg bibliographic entry see Field 6C. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5G—Water Quality Control 


GROUT AND SLURRY WALLS FOR HAZ- 
WASTE CONT. : THE DOWN SIDE, 
California — Berkeley. Dept. of Mechanical 


G. J.T 
Hazardous Waste and Hazardous Materials, Vol. 3. 
No. 3, p 281-292, 1986. 5 fig, 8 ref. 


—_~ *Water pollution effects, *Waste stor- 
*Wastewater treatment, *Chemical wastes, 

tainment structures, *Groundwater, *Lea- 
chates, *Grout curtains, *Slurry walls, Wastes, Po- 
rosity, Permeability, Grouting. 


The results of engineering case studies at two 
Superfund site demonstrated the inability to con- 
tain hazardous wastes with grout curtains and 
slurry walls. The nature of the chemical wastes 
attacked and changed the porosity and properties 
of these containment structures. For 


poral 
W87-04582 


COMPARISON OF THREE 


Pullman. 
For prima bibliogrentic entry see Field SE. 


NEGOTIATION AND MEDIATION: THE 
APPROACH TO HAZARDOUS 


liege Environmental Affairs Law 
Review BCERDX, Vol. 13, No. 3, p 329-378, 
1986. 332 ref. 


Descriptors: *Waste facilities, *Water law, *Waste 
rs awl *Hazardous materials, *Negotiations, 
*Mediation, *Legal aspects, Wastes, Statutes. 


The role of mediation and negotiation in sitting of 
hazardous waste facilities was discussed. The polit- 


waste facility siting decisions was introduced and 
or iia Ieee aula cnctenieeeds lies 
ty siting is lic opinion was presented. Siting 
decisions are particularly influenced by public op- 
they are made at the state and not 
the federal Gore of government. State facility 
siting techniques that provide no role for tia- 
tion or arbitration those that do allow for it, 
——— the Massachusetts Hazardous Waste 
acility Siting Act, were discussed. The Massachu- 
neta > nl gg a nrg with those enacted in 
Rhode Island, Wisconsin and Connecticut, and 
theoretical advan‘ and disadvantages were de- 
scribed. (Wood-! 
W87-04658 


COUNTERING ENVIRONMENTAL CRIMES, 
a of roe dw gaa Washington, DC. Environ- 


For pr primary ~ entry see Field 6E. 
W87-04659 


CONTAMINANTS IN DRINKING WATER AND 

CANCER RISKS IN CANADIAN CITIES, 

Health and Welfare Canada, Ottawa (Ontario). 

— ne pane = 
bibliographic entry see Field 5C. 

Wer one 


GARDSJON 


PROJECT: LAKE ACIDIFICA- 
TION, 


CHEMISTRY IN CATCHMENT 


LAKE LIMING AND MICRO- 
MANIPULATIONS, 
Swedish Environmental Research Inst., Goete- 


RUNOFF, 
CA’ 


borg. 
For primary bibliographic entry see Field 5C. 
W87-04696 


LABORATORY EVALUATION OF GAMBUSIA 

AFFINIS FISH AS PREDATORS OF THE 

SCHISTOSOME-BEARING SNAILS BULINUS 

TRUNCATUS, 

American Univ., Beirut (Lebanon). Dept. of Envi- 

ronmental Health. 

For aes bibliographic entry see Field 2H. 
04743 


DESIGNING HYDRO RESERVOIRS TO PRE- 
VENT TROPICAL DISEASES, 

Blue Nile Associates, Foxboro, , MA. 

For primary bibliographic entry see Field 8A. 
W87-04773 


FOR RESTORING NITRATE CON- 


TMENT 
. oo Univ. (Germany, F.R.). Engler-Bunte 


R. Bockle, U. egg and A. Wertz. 
Aqua AQUAAA, No. 5, p 286-287, 1986. 1 fig, 1 
tab, 3 ref. 


Descriptors: *Water pollution treatment, *Filtra- 
tion, *Activated carbon, *Nitrates, *Heterotrophic 

ia, *Denitrification, *Water treatment, *Cost 
analysis, Dissolved solids, Organic matter, Soil aer- 
ation, Aeration zone. 


Procedures for denitrification in an activated 
carbon filter and some of the results for trial of this 
technique are reported. Nitrate removal in this 
system is effected by microrganisms able to deni- 
trify heterotrophically. With nitrate in the raw 
water at 60 mg/1, the treatment yielded a concen- 
tration of 5 mg/l nitrate in the effluent from the 
filter and 5 mg/l] after 10 m of underground pas- 
sage of the oxygen-enriched filter effluent through 
the aerobic zone. For the raw water, dissolved 
organic carbon was 1.5 mg/1; after denitrification it 
was 1.7 mg/l; and after passage of the aerated 
water through the ground it was 0.9 se A 
tentative calculation of the costs for a scale 
plant aiming to reduce nitrate content from 55-60 
mg/l to 25 mg/1 suggests an increase in water cost 
to the consumer of no more than 0.30 Deutsch- 
marks/cu m. (Rochester-PTT) 

W87-04794 


LEGISLATIVE AND TECHNICAL MEANS FOR 
THE PREVENTION OF ACCIDENTS WITH 
WATER-ENDANGERING LIQ 

Environmental Protection Authority Grisons, 
Chur (Switzerland). 
R. Gartmann. 
Aqua AQUAAA, No. 5, p 293-300, 1986. 8 fig. 


Descriptors: *Water pollution sources, *Water pol- 
— yey *Oil industry, *Saftey, *Acci- 
ipelines, Switzerland, Statistics. 


The Swiss water protection regulations referring 
to water-endangering liquids and their implementa- 
tion are discussed. examples m the 
Canton of Grisons are described to illustrate the 
practical application of existing regulations. These 
are: the major tankfarm of the Association of Agri- 
cultural Cooperatives of Eastern Switzerland (fuel 
oil and combustibles), the Central European Oil 
Pipeline, and the Oldis underground reservoir 
| we fuel oil in eight unlined cavities in rock). 
weeny statistics show that the safety of 
facilities and the protection of water against pollu- 
tion is well covered, at least by rules and re; 
tions. The desired protection will only be 
with quality-conscious production of the ron 
facilities and safety-conscious behavior of the oper- 
ators. (Rochester-PTT) 
'W87-04797 


INFORMATION NEEDS FOR GROUNDWAT- 
ER POLLUTION CONTROL, 

Case Western Reserve Univ., Cleveland, OH. 

a oa bibliographic entry see Field 4B. 


PREPARATION OF PROFESSIONALS FOR 
GROUNDWATER ip ae nag 

California Univ., Los Ange 

For ieee ‘ilingmeliie ae see Field 9A. 


LOCAL FINANCE AND POLICY FOR 
GROUNDWATER PROTECTION, 

Cornell Univ., Ithaca, NY. 

For primary bibliographic entry see Field 9D. 
W87-04813 


FUNCTIONS AND ACTIVITIES OF GROUND- 
WATER PROTECTION: IMPLICATIONS FOR 
INSTITUTIONAL COORDINATION, 

Oklahoma Univ., Norman. Environmental and 
Ground Water Inst. 

For ev bibliographic entry see Field 6E. 
W87-04814 


CONCEPTUAL DESIGN FOR A GROUND- 
WATER QUALITY MONITORING STRATEGY, 
Iowa Univ., lowa City. 

For roc bibliographic entry see Field 7A. 
W87-04817 


SAFE DRINKING WATER LAW TOUGHENED, 
Environmental and Energy Study Inst., Washing- 
ton, DC. 

For primary bibliographic entry see Field 6E. 
W87-04823 


RESTORATION OF TWO LOWLAND LAKES 
BY ISOLATION FROM NUTRIENT-RICH 
WATER SOURCES WITH AND WITHOUT RE- 
MOVAL OF SEDIMENT, 

University of East An Norwich (England). 
School of Environmental Sciences. 

B. Moss, H. Balls, K. Irvine, and J. Standfield. 
Journal of Applied Ecology JAPEAI, Vol. 23, No. 
2, p 391-414, August 1986. 13 fig, 2 tab, 34 ref. 


Descriptors: *Water pollution effects, *Water pol- 
lution treatment, *Sediment control, *Stream Di- 
version, *Lake restoration, *Eutrophic lakes, 
*Lake sediments, *Nutrient removal, *Phytoplank- 
ad nt Nitrogen fixation, Plant populations, 

__ Turbidity, Phosphorus, Aquatic 
inns 


The Norfolk Broadland comprises about 50 small 
shallow lakes and has suffered extreme eutrophica- 
tion. Restoration of the once clear water and 
aquatic plant communities from the present phyto- 
plankton dominance was attempted in two experi- 
ments. First, the Alderfen Broad was isolated by 
diversion of an inflow stream without removal of 
its recently deposited phosphorus-rich sediments. 
In the second experiment, sediment was removed 
from Cockshoot 7 and dams were placed 
against the effluent-rich River Bure, but the Secad 
continued to be fed by a small stream draining an 
agricultural and fen catchment. In four years 
(1979-1982) after isolation of “Altierfen Broad, the 
phytoplankton crop was greatly reduced and the 
Ln cleared. Net release of PO4-P from the 
sediment ceased and the Broad became dominated 
by Certaphyllum demersum L. Because of reduc- 
tion of water column turbulence caused by plants 
and the organic matter supplied to the sediment 
surface in their decay, the mechanism for release of 
1 apps — lar; : ane none yo" 
su a large phytop in the 

e aquatic plant popluation declined. In 
is Bas there was both spring and summer phyto- 
— wth, the latter probably supported by 

iieesee tion, and aquatic plant growth was 
negligible. In Cockshoot Broad, a reduction in 
phytoplankton growth occurred soon after isola- 
tion and sediment removal, and the water cleared. 
Part of the Broad has already recolonized with a 





diverse collection of 1 r plants. The conse- 
quences of these results for the management of the 
eee! Broad are discussed. (Author’s abstract) 


INFLUENCE OF SOME PHYSI 


Polish Academy of Sciences, Zabrze. Inst. of Envi- 
ronmental Engineering. 
T. Skowronski. 

Applied Microbiology and Biotechnology, Vol. 24, 
No. 5, 423-425, August 1986. 4 fig, 34 a Polish 
Academy of Sciences Project No. 


Descriptors: *Bioaccumulation, + Water 
effects, *Path of pollutants, *Algae, * ium, 
*Adsorption, *Fate of pollutants, Hydrogen ion 
concentration, Ions, Transport, Nutrients, Temper- 
ature, Heavy metals 


lution 


The influence of factors such as pH, temperature, 
light, the presence of other ions and chelatin 
agents, water hardness and nutrient levels on 
mium uptake by the microagla Stichococcus bacil- 
laris was studied. It was shown that S. bacillaris 
takes up cadmium by adsorption and energy-de- 
pendent transport. A distinct manganese influence 
on the time course of cadmium Le Suggests 
that both elements are taken up by S. bacillaris by 
means of a common transport system. Curves were 
obtained from measuring cadmium content of alga 
cells after five minutes and four hours of incuba- 
te Cd(2+) decreased with the decrease in pH 
until it was close to zero at pH 4. After five hours 
of incubation, some increase in cadmium content in 
biomass is achieved compared with that after five 
minutes, but the increase is not the same at differ- 
ent values of pH. At low pH, cadmium rt is 
probably blocked because of membrane potential 
decrease. There may be a blocking of transport in 
acid medium or there may be formation of cadmi- 
um complexes or cadmium precipitation above pH 
7.5. (Michael-PTT) 
'W87-04848 


NITRATES IN GROUND AND DRINKING 
WATER: ANALYSIS OF POLICIES AND REG- 
ULATIONS, 

International Inst. for Environment and Society, 
yet (Germany, F.R.). 

The Science of the Total Environment STENDL, 
Vol. 51, p 209-225, May 1986. 6 fig, 3 tab, 18 ref. 


Descriptors: *Water pollution sources, *Nitrates, 
*Groundwater, *Drinking water, *Regulations, 
*Policy making, *Decision making, Risks, Public 
— Political constraints, Agricultural chemi- 


The process of risk management and political deci- 
sion-making does not foiiow the normative ideal of 
a scientifically based -— assessment and subse- 
quent decision-taking. This article offers some pre- 
pores bane of a larger research project investi- 
gating management process with respect to 
the environmental and health hazards of nitrates in 
| sey and drinking water in several countries. 

general theorems are developed in research 
on risk assessment with the help of the nitrate 
example. The research project is described and 
some of the main lessons to be learned from risk 
assement research are summarized. The physical 
— of the —_ — is outlined, the 
general features o! itics governing the ni- 
trate burden on pon deinking water are 
described and a rough Pad sero of different 
national strategies towards the nitrate problem is 
presented. A specific example of a state policy to 
cope with increasing — levels is provided. 
Conclusions regarding risk management include: 
established socio-economic structures and distribu- 
tion of political power determine, to a large extent, 
pal ype of risk pa ama of aan dite na- 


regulatory traditions 

hes toward the brag mye» coe —_ mt poe 
lem; and, risk assessment is significan 

with agricultural chemicals than with ‘adustrial 

chemicals se ag of differences in institutional 

structures and the role of spatial arrangements in 

agriculture. (Michael-PTT) 
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W87-04854 


TREE THAT PURIFIES WATER. CULTIVAT- 
ING MULTIPURPOSE MORINGACEAE IN 


AN, 
Deutsche fuer Technisc! 


Gesellschaft fuer he Z 
menarbeit G.m.b.H., Eschborn (Germany, FR). 
Section for Water Supply and Sanitation. 

S. Jahn, A. Musnad, and H. Burgstaller. 
Unasylva, Vol. 38, No. 152, p 23-28, ‘1986. 9 ref. 


Descriptors: *Moringaceae, *Water treatment, *Bi- 
ological water treatment, *Trees, *Nile River, 
*Cultivation, Seed treatment, Seedlings, Sudan, 
Germination. 
diferent ie i cultivation appropriate to 
ferent of the moringaceae tree are exam- 
ed. Seeds of this tree posess flocculating proper- 
ties ep are used to treat and c! water 
from the Nile River in the Sudan. The objective of 
cultivation was to determine which ——e 
species could provide the essential raw material 
purification in the shortest time and with maximum 
yield. Seed tbe coo was used and sowing was 
tested durin; cool dry season, the hot dry 
season and rainy season. Pretreatment of seeds 
from ixings oleifera and Moringa stenopetala 
was of no advantage at any time of the year. 
Cooling to 8 C caused slight delays in germination 
onset and a minor reduction in germination fre- 
to untreated seeds. The opti- 
ition for pa hl pe sae ay of all species 


first in a batch 
pated exhibited reyes fastest 


—- yey but seed- 
lings of Moringa drouhardii, 


the longest 
dormancy period, grew monaghan aed those of the 
other two . Satisfactory growth of trans- 
planted " depended mainly on suitable 
asic and pes water. Flowering of Moringa 
ngondn occurred after 10 to 11 months and ripe 
seeds were available two months later. Mor- 
pe rnd dp uired a longer time. This 
experience in the seed cultivation of Moringa olei- 
fera and Mori can be used as guid- 
ance for plantations in similar environments where 
longer roots are an advantage for stabilization and 
access to water. (Author’s abstract) 
W87-04887 





LONG-RANGE AIR POLLUTION: A THREAT 
TO EUROPEAN FO 

P. Bazire, G. Calabri, M. Mariani, and T. V. Nao. 
Unasylva, Vol. 37, No. 149, p 14-25, 1985. 2 tab. 


Descriptors: *Interagency tions, *Govern- 
mental interrelations, *Air pollution effects, *For- 
ests, *Europe, *Monitoring, *Regional | rae 
Soil conservation, Hydrologic budget, Pollution 
load, Recreation, Research priorities. 


Damage to the growth and even existence of the 
European forests from long range air pollution 
undermines not o1 ne tee productive capacity, but 
also other critical ms including soil conser- 
vation, regulation of water balances, genetic re- 
source conservation, recreation and the improve- 
ment of the quality of life. Forests also constitute a 
key element in the lifestyles of many Europeans. 
Prevention, monitoring and control measures have 
been adopted at the national level, but they are not 
always adequate or sufficient, nor are they always 
coordinated with neigh! 
similar measures. Cooperation at the subregional 
prone European level or the interregional level can 
the impact of national pro on 
both basic and applied research and on imple- 
mentation of — Countries should 
si os actions on collection of data on 
pe magni and extent of research 
rograms and prevention policies. On the interna- 
tional level, rapid exchange of information on = 
lution causes and effects and coordination of 
vention and control measures are required to c 
lenge the air pollution threat to European forests. 


(Michael- 
W87-04891 


EVALUATING RELATIVE STRINGENCIES OF 
EXISTING AND PROPOSED MICROBIOLO- 
GICAL MCLS, 


Water Quality Control—Group 5G 


For primary bibliographic entry see Field 5F. 
W87-04907 = 


EVALUATING ACTIVATED CARBONS FOR 
REMOVING LOW CONCENTRATIONS OF 
TASTE- AND ODOR-PRODUCING ORGANICS, 
University of Southern California, Los Angeles. 
Dept. of Civil Engineering. 

For primary bibliographic entry see Field 5F. 
W87-04911 


OZONATION: AN ECONOMIC CHOICE FOR 
WATER TREATMENT, 

Buck, Siefert and Jost, Inc., Paramus, NJ. 

For primary bibliographic entry see e Field SF. 
W87-04912 


RUNOFF AND EROSIVE STORM OCCUR- 
RENCE PROBAB: 

Rhode Island Univ., Kingston. Dept. of Natural 
Resources Science. 

A. J. Gold, T. L. Loudon, and F. V. Nurnberger. 
Transactions of the ASAE TAAEAJ, Vol. 29, No. 
—— January-February 1986. 2 fig, 7 tab, 

ref. 


Descriptors: *Agricultural runoff, *Soil erosion, 
*Runoff, *Erosion, *Storms, *Rainfall intensity, 
*Weather data collections, *Storm probability, 
Probability distribution, — Rainfall, 
Overland flow, Agricultural lands, Michigan, Nu- 
merical analysis, Evapotranspiration. 


Since the passage of the Federal Water Pollution 
Control Amendments of 1972 (PL 92-500), national 
efforts to curtail waterborne pollutants from agri- 
cultural lands have been steadily increasing. In the 
Great Lakes drainage basin, fine textured 

tural soils planted to row crops have been identi- 
fied as the major nonpoint source of sediment and 
phosphorus per unit area. Long-term records of 
storm magnitude and intensity were used to gener- 
ate monthly occurrence probabilities of hydrologic 
events on ultural lands in mid-Michigan. 
Based on the curve number method, appropri- 
ate combinations of storm magnitude and 5 day 
antecedent rainfall from 53 years of records were 
employed to predict the occurrence of overland 
flow events. Records of excessive rate storms and 
antecedent rainfall were used to determine the 
occurrence probability of potentially erosive over- 
land flow events. (Alexander-PTT) 

W87-04922 


MANAGING FEEDLOT RUNOFF WITH A SET- 
= BASIN PLUS TILED INFILTRATION 


Sdeoe and Education Administration, Coshocton, 
OH 


W. M. Edwards, L. B. Owens, R. K. White, and 
N. R. Fausey. 

Tuameinn of the ASAE TAABAJ, Vol. 29, No. 
Lee 243-247, January-February 1986. 3 fig, 3 tab, 


Descriptors: *Water pollution prevention, *Path of 
pollutants, *Feedlot runoff, *Settling basins, *Infil- 

tration beds, *Runoff, *Animal wastes, Storms, 
Cattle, Dikes, Transport, Nutrients, Chemical 
oxygen demand, Phosphorus, Potassium, Nitrogen. 


Previous work indicated that a settling basin and 
sodded filter strips reduced overland solids trans- 
port by 90%; however, under wet antecedent con- 
ditions, even the longest filter strip proved inad- 
equate. The effectiveness of the filter strips de- 
pended upon how much of the feedlot runoff infil- 
trated ‘en route’ and was therefore not measured at 
the waterway outlet. Subsurface quality and quan- 
tity were not measured. Each year for 3 years, 56 
beef steers were fed to market weight in a paved 
feedlot in east-central Ohio. Runoff from the _ 
which was scraped weekly, was measured and 
— during each storm to define concentration 
and transport of TS, COD, N, P, and K. The 
runoff was allowed to pass through a shallow, 
concrete settling basin into a sodded, tiled infiltra- 
tion bed which was diked to prevent surface dis- 
charge to the receiving stream. Samples of effluent 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5G—Water Quality Control 


from the pasion Satenhe See Se te 
lines were it ce anne reductions in 
concentration and transport of the measured pa- 
rameters. The settling basin reduced transport by 

trations at the tile outlets 


TIONS, 
wieen’ bibliographic entry see Field 6E. 


MANAGING INDIA’S ENVIRONMENT, 
Saleen’ bibliographic entry see Field SE. 


WORLD BANK SERIES ON INTEGRATED RE- 
SOURCE RECO 


VERY, 
Commission of the Eur Communities, Brus- 
sels (Belgium). Concertation Unit for Biotechnol- 


ogy. 
For pri bibliographic entry see Field SE. 
W87-04997 


EICHHORNIA CRASSIPES (MART) SOLMS IN 
RELATION TO PH, 

Regional Research Lab., Hyderabad (india). Bio- 
control Unit. 


For primary bibliographic entry see Field 5C. 
W87-05001 


PAUL AND PETER LAKES: A LIMING EX- 
PERIMENT REVISITED. 


Notre Dame Univ., IN. Dept. of Biology. 
M. M. Elser, J. J. Elser, and S. R. Carpenter. 
Saggy Seg ade , 


Naturalist AMNAAF, 
Vol. 116, No. 2, p 282-285, October 1986. 8 fig, 5 
tab, 38 ref. NSF it BSR 83 08918. 


*Liming, *Acid lakes, *Neutraliza- 

—% : pollution effects, *Limnology, Lakes, 

ag Monitoring, Alkalinity, Algae, Zooplank- 

— oa — Population dynamics, 
Peter Lake, Paul Lake. 


From 1951-1976, Peter Lake was limed periodical- 
ly while neighboring Paul Lake was used as a 
reference ecosystem. The persistence and variabili- 
ty of the response of Peter Lake to liming was 
investigated by collecting all available historical 
= on the lakes and by ——— limnologi- 
of both lakes weekly from _— 
coe 1984. Physical and chemical c’ es in 
limed Peter Lake included increases in pH, 
ok dissolved inorganic carbon (DIC) concentra- 
— — oxygen content and summer 
it. These changes occurred rapidly in 
1951 and ra — with little variability until 
1984. Several ern i and zooplankton 
comm 


: ealty 
more variable than that of unlimed Paul Lake. 

(Author's abstract) 

W87-05031 


DEVELOPMENT AND IMPLEMENTATION 
OF REGULATIONS TO CONTROL UNDER- 
= FUEL STORAGE TANKS ON CAPE 

2 


IEP, Inc., Barnstable, MA. 
For primary bibliographic entry see Field 5G. 
W87-05072 


DEVELOPMENT AND IMPLEMENTATION 

OF REGULATIONS TO CONTROL UNDER- 

a FUEL STORAGE TANKS ON CAPE 
’ 


IEP, Inc., Barnstable, MA. 

S. W. Horsley, and D. S. Blackmar. 

IN: Innovative Means of Dealing with Potential 

Sources of Ground Water Contamination. Pro- 

ceedings of the Seventh National Ground Water 
i tember 26-28, 1984, Las 

Vegas, Nevada. N: Water Well Association, 

500 W. Wilson Badge Road, Worthington, Ohio, 

1984. p 29-39, 4 tab, 1 append. 


Descriptors: *Administrative regulations, *Water 
prey control, *Cape Cod, *Massachusetts, *Stor- 
age tanks, *Underground storage, Groundwater 
pollution, Groundwater quality, Water pollution 
prevention, Water pollution control, Fuel, Oil 
spills, Aquifers, Regulations. 


The sole source of drinking water for Cape Cod, is 
a glacial aquifer largely comprised of sand and 
gravel outwash. Approximately 130 public supply 
wells and some 15,000 private on-lot wells furnish 
nearly nine billion ‘gallons of water per year to the 
residents of the fifteen Cape Cod towns. The prob- 
lem of ae underground storage tanks was 
identi r threat to groundwater in the 
ity Management Plan/EIS for 
Cape Cod, published by the Cape Cod Planning 
and Economic Development Commission. At 
about the same time, a gasoline spill from a rup- 
tured underground storage tank at a service station 
in the Town of Truro was discovered. After 
groundwater investigations were completed, a 
plume of li ter was 
determined to be migrating toward a nearby public 
water supply well field. Since 1979, all fifteen Cape 
Cod towns have adopted either general by-laws or 
health regulations to control underground fuel 
—_ tanks. In either case, the town board of 
is the administrative authority which carries 
out the regulations in conjunction with the fire 
department which also has some regulatory au- 
thority over underground fuel storage. The major 
provisions include: (1) Registration; (2) Inventory 
control; (3) Leak testing; and (4) Specifications for 
new instaliations. Findings reported with the peri- 
odic testing stress the importance of: (1) Faced 
with poor methods and the subjectivity that exists 
with interpreting daily inventory records, periodic 
testing is simple to implement; (2) Periodic tes testing 
requirement when enforced, creates an incentive 
for tank owners to voluntarily replace inferior 
tanks and invest in new, longer term reliable tank 
facilities; and (3) Technologies used in performing 
periodic tank tightness tests are the only method 
available to orm a spot test with near absolute 
certainty. (See also W87-05071) (Lantz-PTT) 
W87-05072 





ELECTRICAL LEAK DETECTION SYSTEMS 
FOR UNDERGROUND STORED CHEMICALS 


AND FUELS, 
nH Management Technology, Inc., 


son, WI. 

R. J. Robbins, and D. G. Nichols. 

IN: Innovative Means of Dealing with Potential 
Sources of Ground Water Contamination. Pro- 
ceedings of the Seventh National Ground Water 
Quality Symposium, tember 26-28, 1984, Las 
Vegas, Nevada. National Water Well Association, 
500 W. Wilson Bridge Road, Worthington, Ohio, 
1984. p 40-44, 4 ref. 


Descriptors: *Electrical equipment, *Leak detec- 
tors, *Underground storage, *Chemicals, *Fuel, 
*Water quality control, *Groundwater pollution, 
*Monitoring, Water pollution control, Water pol- 
lution prevention, Leakage, Electrical properties, 
Conductivity, Water sampling. 


Madi- 


Recent US Senate testimony indicates that be- 
tween 75,000 to 100,000 underground storage tanks 
are leaking across the country. Growing nation- 
wide interest is aimed at managing the ‘L.U.S.T.’ 
or Leaking Underground Storage Tank problem. 
The ph environment and c! cess. 
istics of stored materials must be evaluated so that 
suitable leak detection and prevention methods and 
equipment can be designed, selected and installed. 

systems can be applied to situations 
where chemicals or fuels are stored either above or 
underground. Several types of leak detection sys- 
tems currently are available. They can be divided 


into three groups: (1) The manually assisted electri- 
cal leak detection systems, which are usually light 
weight, portable, self-contained units that provide 
accurate measurements of the presence of, = 
to, and thickness of li ter than water immiscible 
liquids, such as gasoli leum, etc. These 
units are usually powered by self-contained, low 
voltage DC batteries, and tres be used within 
observation wells as small as 2 inches in diameter; 
(2) The permanent in-situ probe or cable which 
monitors the presence of products. Various 
monitoring techniques are used such as: electrical 
capacitance, electrical pest electrical con- 
ductivity/; ionic concentra- 
tion, conductivity ar Mrefractivity, thermal con- 
ductivity. These units monitor immiscibles, either 
ighter or heavier than water, or miscibles; and (3) 

¢ sample drawing analyzer, which is commonly 
used to measure c es in the Total Organic 
Carbon (TOC) content in the groundwater sample. 
This type of unit is located in the proximity of the 
tanks, and draws EN ns samples, automati- 
cally tests them records the test 
analysis result. (See also W87-05071) (Lantz-PTT) 
'W87-05073 


eet OF GASOLINE LEAKS - A 
OUTLOO! 


gi City Dept. of Water and Power, CA. 
Me L. Blevins, and D. E. Williams. 

St: lnesatine Means of Dealing with a 
Sources of Ground Water Contamination. 
ceedings of the Seventh National Ground Water 
Quality Symposium, tember 26-28, 1984, Las 
Vegas, Nevada. Nati Water Well Association, 
pod W. Wilson Bridge Road, Worthington, Ohio 


Descriptors: *Gasoline, *Leakage, *Storage tanks, 
*Water pollution control, *Groundwater pollution, 
Water pollution prevention, Water pollution con- 
trol, Water pollution treatment, Containment sys- 
tems, Biodegradation, Fuel. 


Gasoline containment and transmission facilities 
— oo close proximity to fresh groundwat- 
by leakag} > inert these fi tien Regal os 
by e ese facitlities. tory agen- 
aes have recognized this problem and several 
fame —— and = og, ped are 
presently being dev: S past 15 years, a 
sufficient amount of i has been collected to 
propose an effective method to restore the = 
contaminated aquifer to near its — - quali 

This method involves three distinct p! eee 
detection and containment; (2) free 

ery; and (3) bacterial degradation. It 

that early discovery and containment “of any sus- 
pected leak be made as soon as possible so that 
recovery procedures may be started and the area 
of ponn' A removal minimized. The first phase of 
the clean-up process involves removal of free gaso- 
line to the point where no more drains by gravity 
resulting in only pellicular gasoline adhering as 
films to the surfaces of the porous media. Once 
recovery of all free gasoline is complete, aeration 
of the contaminated zone is accomplished, (when 
geohydrologic conditions permit) by oe the 
water table below the zone of s' 

nation. This aeration promoted rapid testerialagi- 
cal degradation of the remaining pellicular gasoline 
be several bacterial species (Pseudomonas and 
Arthrobacter) which utilize gasoline as a source of 
energy. Results from a major gasoline leak in the 
Forest Lawn area of Glendale, California in 1968 
supports the effectiveness of this technique. Exam- 
ples on the use of this clean-up procedure area 
applied to several current line leaks in the 
Southern California area. (( also W87-05071) 
(Author’s abstract) 

W87-05074 


EPICHLOROHYDRIN IN SECONDARY CON- 
TAINMENT SY: 


Carlisle SynTec Systems, PA. 

W. E. Witherow. 

IN: Innovative Means of Dealing with Potential 

Sources of Ground Water Contamination. Pro- 

ceedings of the Seventh National Ground Water 
ity Symposium, tember 26-28, 1984, Las 

Vegas, Nevada. National Water Well Association, 





500 W. Wilson Bridge Road, Worthington, Ohio, 
1984. p 84-94, 8 fig, 19 ref, 


Descriptors: *Water pollution control, *Contain- 
ro = *Epichlorohydrin, *Materials test- 
Tedeane aoatcan pollution, Leakage, Storage 


und storage, Water quailty oot con- 
trol, Oil a pollution prevention, = Lau- 
derdale, Strength, P 


chlorinated po be 
(Cre and H: ee oe and polychlo: 
yo Ream rubber in A oil No. 


WELL DESIGN FOR 
OF GROUND WATER 


IN: Innovative Means of Dealing with Potential 
Sources of Ground Water Contamination. Pro- 
ceedings 


Decor: *Disposal wells, *Groundwater pollu- 
tion, *Water pollution a le stand- 
ards, Cements, Temperature, S ove tg: oor 
ing, Hydraulic pressure, Hydrodynamics, 

equipment, Monitoring, Case studies, Water 
quill. cane control, Water pollution control, Ground- 
water quality. 


The design of a disposal well system requires the 
consideration of =~ factors; a ery 
as important as protection o | ar — 
water. The principle factors 
groundwater protection ase the casing. dealin and 
_—- <4 cement 7: The over- 
whelming factor success of a 
Commat fob fs the efficiency with which the fil 
system in the annular space to be cemented is 
replaced by the cement slurry. The efficiency is, i 
turn, effected by many factors such as depth, tem- 
ell ry, fluid prop- 
erence, pipe 


perature Log, Radioactive Tracer 
Survey, Cement Bond Log and Cement Sedation 
ee oer eee ae oe. 
water protection. experience 
histories show the successful use of these principles 
a Se oe ae eo protec- 


tion of our groundwater lies. (See als W W87- 
05071) (Author’s — ’ 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


W87-05077 


EVALUATION OF CONFINING LAYERS FOR 
INTAINMENT OF INJECTED 

WASTEWA’ 

Missouri Univ.-Rolla. Dept. of Geological Engi- 

neering. 

For bibliographic entry see Field 5E. 

W87-05078 ital ‘a 


REGULATORY STRATEGY GOVERNING THE 
DISCHARGE OF MINING WASTE TO LAND 
IN CALIFO! 


California — Water Resources Control Board, 
G. Torres J, , C. Herbst, and J. W. Richards. 


Ww i Pro- 
ceedings of the Seventh National Ground ‘Water 
Quality Symposium, tember 26-28, 1984, Las 
Vegas, Nevada. N: Water Well 
500 W. Wilson Bridge Road, Worthington, Ohio, 
1984. p 179-192, 3 fig: 3 3 tab. 


Descriptors: *Regulations, *Mine wastes, *Califor- 

nia, *Land disposal, *Standards, Waste manage- 
poe Containment systems, Leachates, Drainage, 
Groundwater pollution, Monitoring. 


The California State Water Resources Baap 


lishi 

fy on an assessment of the potential ri 

re) nee wae ity by each waste group. 
new eustion spect 


mining waste 
: unit for the purpose of averting fail- 
itainment structures due to adverse im- 
paste sith os heen adbaeiated ith Ge eoonmnenes 
of active faults, landslides, and land subsidence. 
Floodplain siting criteria and construction stand- 
saeagauen Ode tiaadaeicmae ieee 
a 
100-year frequency fl " Oiner standards for 
construction inc! 


stallation of an and synthetic liners in combina- 
tion with leachate collection and removal systems 
to prevent the movement of fluids, including waste 
leac through those containment structures. 
Criteria for the design of precipitation and drain- 
age controls are included to accomodate location- 
recipitation events to effectively protect 

against failures such as waste overflows or wash- 
outs. Furthermore, the new specify 
that mining waste it units be provided 
with surface and groundwater moni systems 
to obtain an indication of the adequacy of contain- 
ment structures or if ps hehe are 
necessary to protect water quality.” Provision for 
proper closure of new and mining waste 
Management units are included to ensure the physi- 
cal and hydraulic —— of containment struc- 
tures for as long pe I ae da a threat to water 
ny (See ‘a “ws? 1) (Author’s cbetrect) 


EVALUATION OF MANAGEMENT PRAC- 
TICES FOR MINE SOLID WASTE STORAGE, 
D AND TREATMENT. 


ISPOSAL, / iT, 
PEDCo-Environmental, Inc., Cincinnati, OH. 
For primary bibliographic entry see Field SE. 
W87-05083 


EFFECT OF ARIZONA’S 1980 GROUND 
WATER CODE ON THE PREVENTION OF 
GROUND WATER DEGRADATION FROM AG- 
RICULTURAL PRACTICES, 


Water Quality Control—Group 5G 


Arizona State Sa of Health Services, Phoenix. 
A. J. Gordon, D. L. Daniel, and T. M. Turner. 

IN: Innovative Means of Dealing with Potential 
Sources of Ground Water Contamination. Pro- 
ceedings of the Seventh National Ground Water 
Quality Symposium, tember 26-28, 1984, Las 
Vegas, Nevada. Nati Water Well Association, 
500 W. Wilson Bridge Road, Worthington, Ohio, 
1984. p 237-245, 1 fig, 7 ref. 


Descriptors: *Arizona, *Water pollution control, 
*Gesanduater pollution, *Groundwater quality, 
*Agriculture, Evapotranspiration, tion prac- 
tices, Percolation, Vadose water, Regulations, 
Groundwater management, Pesticides. 


The amount of water pay pons age by crops is 
the consumptive use, as water cannot be re- 
covered. The ratio of the quantity of consumptive- 
pen ee rags ae a gh nr 
is irrigation efficiency. Deep percolation 
inversely proportional to the i efficiency. 
percolation water is usually of a much a 
peta ate per mo This results from the 
thro’ om ns ay ~ hing of 
ugh evapotranspiration, leac! Oo 
pr ak lied to or naturally present in the 
soil. The 1980 Ground Water Code was created in 
response to massive overdraft lems in portions 
of Arizona. The Act created four Active Manage- 
ment Areas. Each farm unit within an AMA will 
be allocated a maximum annual groundwater allot- 
ment based upon, among other variables, an as- 
rye pe eae In subsequent manage- 
ment periods, the ag will 
be increased, resulting in ent decrease in 
deep percolation. The Sovadion of overirrigation, 
ee en ae result in ground- 
ater degradation. Reduction of deep percolation 
through the establishment of tory conserva- 
tion requirements may have most dramatic 
irrigsted lends, Attaion Bigh intiteuns coe 
lands. Attaining irrigation 
ement Practice for preventing 
Pesticide contamination 
may be caused by ae mechanisms 
such as inadequate surface seals around wells and 
cross contamination in the subsurface due to im- 
properly drilled or constructed wells. Well drilling 
construction regulations have been devel 
to °. this. (See also W87-05071) (Lantz- 


VEGETATION MANAGEMENT: A SOLUTION 
W GROUND WATER CONTAMI- 
Tangle C IN NORTH-CENTRAL MONTANA, 


District, Conrad, MT. 

m, J. M. es and J. D. Farkell. 
IN: Innovative Means of Dealing 

Ground Water 

ber 26-28, 1984, Las 

Water Well iati 


A ridge Road, Worthington, Ohio, 
1984. p 273-285, 4 fig, 2 tab, 16 ref. 


Descriptors: *Vegetation effects, *Groundwater 
pollution, *Water quality control, *Montana, 
Groundwater quality, Geohydrology, Salinity, 
Cultivation, Fallowing, Soil water, Roots. 


Shallow groundwater — over portions of the 
Northern Great Plains has considerably 


affected areas have shown a range in total dis- 
solved solids (TDS) from 20,000 to 50,000 mg/L. 
Although the prevalent geologic and climatic con- 
ditions are significant, the degradation is attributed 
to, for the most the cultural farming practices 
of the region. ‘se of a arc, alternate erop/ 
fallow management practice results in the 
cient use of annual —— and allows for the 
downward migration of subsurface salts into shal- 
low groundwater systems. In addition, under the 
py geologic conditions, the salts may resurface 
and destroy luctive cropland in the form of 
saline seep. It has been estimated that 280,000 
= ha) mall of cropland have been lost to 
this process in Montana. In north-central Montana, 
pane Ay bs obey sebey in cooperation with 
state and federal officials, have formed a technical 
team to address the problem of saline seep and the 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5G—Water Quality Control 


degradation of shallow 
was ee de that 


—— management pad 
salinized and prevents further 
degradation of groundwater ouiie. These man- 
agement approaches require the use of vegetative 
eysems that efficiently use sol moisture and natu 
ral precipitation in a manner that prevents percola- 
tion of water into the shallow groundwater system. 
The use of Seals comet perennial (i.e. oa or 
— program, toa 
py oy 2 of saline seeps in as 
eatetoe: bas Glee 
gained has led to potential use of vegetative man- 
agement as a reclamation tool for other water 
peg Fe such as acid mine drainage. (See 


1) (Lantz-PTT) 
W87-05086 


undwater 


REGULATORY STRATEGY GOVERNING THE 
DISCHARGE OF HAZARDOUS AND NONHA- 
ZARDOUS WASTE TO LAND IN CALIFO) 


NIA, 
California State Water Resources Control Board, 
Sacramento 


"7 Herbst, G. Torres Jr., and J. W. Richards. 

: Innovative Means of Dealing with Potential 
Scener a Ground Water Contamination. Pro- 
ceedings of the Seventh National Ground Water 

ber 26-28, 1984, Las 
Well Association, 


1984. p ) 345-357, 2 fig, 3 tab. 


Descriptors: * 

*Waste disposal, disposal, 
Brines, Landfills, Waste dumps, Geohydrology, 
Water pollution control, Water quality control, 
Containment systems, Clay, Liners, Leachates. 


Revised regulations governing the discharge of 
waste to land for treatment, storage, or disposal 
were adopted by the California State Water Re- 
sources Control ‘Board on May 1, 1984. The regu- 
lations cover discharges of hazardous waste, ‘des- 
ignated’ wastes (e.g., nonhazardous brines), and 
nonhazardous solid waste to landfills, waste piles, 
surface impoundments, and land treatment units. 
Regulations governing discharges of hazardous 
waste were developed as part of California’s appli- 
cation to conduct a state hazardous waste control 
program equivalent to the federal program author- 
ized by the Resource 
Act. The revised regulati 
criteria based on the geologic setting of each waste 
management unit. Provision governing closure re- 
quire dischargers to maintain containment and 
, Systems as long as wastes could affect 
4h classification criteria for hazard- 
ous waste fi uire units to be located 
me Be en on ee waters of the state by 
— features with low permeability. Combined 
with construction standards which are more strin- 
gent than federal standards, the siting criteria result 
in redundant containment capability for hazardous 
wastes. Class I units (hazardous waste) are re- 
to have natural geologic isolation, a clay 
— a synthetic liner, and a leachate collection 
and removal system. Class II units (designated 
waste) are required to have either natural geologic 
isolation or a clay liner. Class I and most Class II 
— a must be double lined. Class 
eesene enn hepa solid waste) must have 
i natural characteristics to ensure 
of water quality or a clay liner. 
'W87-05071) (Lantz-PTT) 


water q 


no 
(See 
W887. 


LABORATORY a oe OF SLURRY 


WATER FROM ORGANIC CON! 

Davis (Ken E.) Associates, Houston, TX. 

K. E. Davis, and M. C. Herring. 

IN: Innovative Means of Dealing with Potential 
Sources of Ground W: Contamination. Pro- 


i rid; Worthington, ‘One, 
ge Road, 
1984. p 491-512, 7 fig, 7 tab, 13 ref. 


Descriptors: *Performance evaluation, *Materials 
testing, *Water pollution prevention, *Water qual- 
ity control, *Organic compounds, Slurries, Liners, 
Bentonite, Cements, Path of pollutants, Flow rate, 
Groundwater movement, Clays, Chlorinated hy- 
drocarbons, Permeability, Alkalinity. 


The installation of earthen liners and slurry wall 
trenches constructed of soils treated with bentonite 
and/or bentonite/cement mixtures are frequently 
used to retard or control the flow of contaminants 
from surface impoundments and landfill disposal 
areas. Although effective in reducing the rate of 
flow of water and some contaminants, standard 
poe treatment . not always ae in = 
trolling some t of contaminants, such as chlor- 
inated erwin: eg A mixture of soils in the zone 
of maximum contamination (12 to 25 ft below the 
surface) in the area of a slurry trench exhibited a 
permeability of 3.3 times 10 to the -7th cm/sec to 
water and 0.000031 cm/sec to the concentrated 
organic waste. A mixture of soil found from the 
surface down to a depth of 62 ft had a permeabilty 
of 2.6 times 10 to the -7th cm/sec to water and 
0.000024 cm/sec to organic. The still Lay beng 
base clay that extends throughout area was 
shown to be an effective barrier to the downward 
<< of the waste. This stiff clay was shown 
ve a permeability in the range of 4.9 times 10 
to the -9th cm/sec and 1.8 times 10 to the -8th cm/ 
sec to water. The clay was impermeable to the 
flow of the concentrated or phased chlorinated 
hydrocarbon. Standard bentonite soil mixtures 
using up to 6% or more bentonite were shown to 
be ineffective in restricting the flow of the concen- 
trated wastes found in the subsurface strata. How- 
ever, a 12%/12% bentonite/cement dust soil mix- 
ture was shown to completely restrict the flow or 
movement of the concentrated waste while reduc- 
ing the flow of SS and contaminated 
leachate. (See also W87-05071) (Lantz-PTT) 
W87-05098 


GROUND WATER QUALITY MANAGEMENT 
AT A CONCENTRATED WASTE SITE, 
Henningson, Durham and Richardson, Inc., St. 
Petersburg, FL. 

J. C. Andrews. 

IN: Innovative Means of Dealing with Potential 
Sources of Ground Water Contamination. Pro- 
ceedings of the Seventh National Ground Water 
Quality Symposium, tember 26-28, 1984, Las 
Vegas, Nevada. Nati Water Well Association, 
500 W. Wilson Bridge Road, Worthington, Ohio, 
1984. p 513-528, 2 fig, 1 tab, 6 ref. 


Descriptors: *Water quality control, *Groundwat- 
er management, ‘*Water pollution control, 
*Groundwater pollution, *Water pollution 
sources, Water pollution prevention, Florida, 
Lead, Chromium, Aluminum, Leachates, Aquifers, 
Ammonia, Nitrates, Slurry walls. 


The 2100 ton/day Pinellas Resource Recovery Fa- 
cility lies adjacent to active and closed landfills, 
and a land application site ~ sludges. Surface 
vieteally retinguishables the —— an boe 
in e; water table is near 
land calines much of the year. An aquiclude, 
which separates the shallow aquifer from the lime- 
stone Floridan aquifer underlies the entire area at 
an average depth of 90 feet. The aquiclude rang 
in thickness from 15 to 80 feet and in conductivity 
from 10 to the -6th power to 10 to the -9th power 
cm/sec. we at the site boundary must 
meet the Federal Safe Drinking Water oo 
(SDWS). In addition, stormwater dischar; 
= to strict quality criteria. A compr naive 
ace/groundwater on network is now 
in place. Background water ity in the shallow 
ee ee S are not being met. 
ater from wells down gradient from old landfills 
often contains high concentrations of chromium, 
lead, and aluminum. Groundwater beneath the 
sludge application site is contaminated by nitrates. 
Stormwater quality is similarly deteriorated; high 
concentrations of lead, ammonia, and cadmium are 
common. The strategy for compliance with these 
ee is composed of conceptual and techni- 
solutions. The first step is to organize the 
pollution sources under a single site permit. Step 
two is to construct a slurry wall around the entire 





site which is keyed into the aquiclude. Step three is 

to install a drainage system within the wall which 

conveys water to the plant’s cooling system. The 

final step is to up; the site’s aeration basin to 
t collected leachate. (See also W87-05071) 

(Author’s abstract) 

'W87-05099 


INFLUENCE OF IRRIGATION AND NITRO- 
CUALITY FERTILIZATION ON GROUNDWATER 
a and Education Administration, Lincoln, 


Par or primary bibliographic entry see Field 5C. 
'W87-05103 


CHANGE OF GROUNDWATER QUALITY IN 
THE YUN-LIN BASIN DUE TO OVER-PUMP- 
National Taiwan Univ., Taipei. Dept. of Agricul- 


For primary bib! ‘ographic e1 entry see Field 4B. 
W87-05104 


STUDY OF IMPROVING GROUNDWATER 
QUALITY BY DITCH DRAINS AND TUBE 


WELLS, i ' 
Wuhan Inst. of Hydraulic and Electric Power En- 
ineering (China). 
nWeirbon X. Yupei, and Y. Jingzhong. 
IN: Relation of Groundwater Quantity and Qual- 
ity, Proceedings of a Symposium Held During the 
XVIIIth General Assembly of the International 
Union of Geodesy and Geophysics, Hamburg, FR 
Germany, Au; 1983. LAHS Publication No. 
146. p 77-89, 14 fig, 5 ref. 


Descriptors: *Groundwater quality, *Water qual- 
ity improvement, *salinity control, *Groundwater 
management, *Ditch drains, *Tube wells, *Desali- 
nation, Infiltration, Model studies, Mathematical 
analysis, Groundwater movement, Salinity, Saline 
water. 


The process of desalinization is discussed, under 
the condition of ponded leaching and intensified 
free infiltration in combination with ditch drains. 
Pumping salty groundwater by tube wells and 
induced recharge of fresh water from streams or 
canals was studied by analytical solutions, labora- 
tory experiments on sand tank models and numeri- 
cal simulation (finite element method). These ex- 
ents showed that in uniform fine sands, 
mgitudinal dispersivity is of negligible value (of 
ee coter 1 Go th oc to the minus 
2nd m). The close agreement between e¢: pe oem 
po — based on piston-type salt ent 
dispersion in fine sand can os neglect- 
cd rp ractical purposes in the study of salt trans- 
lamation of land can be achieved by 
{ in association with ditch drains 


stages, desalinization is greatest near the ditch 
drains. As the displacement front becomes uniform 
over the cross section between ditches and in 
equilibrium with the water level of the ditches, 
there is a rapid decrease in the rate of desaliniza- 
tion. Control of groundwater quality may be ac- 
complished by pumping from tube wells to induce 
fresh water recharge from streams or canals. The 
i of these programs for both confined 
ifers and those unconfined but with little varia- 


The rate and extent of desalinization varies directly 
with ivity and inversely with effective 
rosity. Hydraulic conductivity emerges as an unim- 


are parameter under | under these conditions. (See also 
we7-0s107 


PETROLEUM HYDROCARBONS AND OR- 


ICE AND 
~ ar Water Well Association, Worthington, 


| of the NWWA/API Conference, No- 
vember 13-15, 1985, The Westin Galleria, Houston, 





Texas. National Water Well Association, 6375 Riv- 
erside Drive, Dublin, Ohio 43017. 1986. 581 p. 


Descriptors: *Groundwater pollution, *Water pol- 
lution prevention, *Water pollution sources, *Hy- 
ducendeea, *Conferences, *Water pollution treat- 
ment, Groundwater quality, Groundwater move- 
ment, Oil pollution, Organic compounds, Ground- 
water decontamination. 


The NWWAY API conference covered a wide 
range of topics including prevention of groundwat- 
er contamination, migration of petroleum hydro- 
carbons and organic chemicals in undwater, 
microbial degradation and physical/chemical 
transformations in the subsurface, practical appli- 
cations of groundwater models to transport and 
= ke oe ny nce = 
spills, monitoring program design an 
implementation, analytical techniques for contami- 
nant identification, design and operation of con- 
taminant recovery systems, the role of enhanced 
biodegradation in restoration, and control of sub- 
surface hydrocarbon vapors. Government officials, 
consulting geologists and engineers, researchers, 
industry representatives and other interested per- 
sons met to learn and discuss state-of-the-art tech- 
niques employed in preventing, detecting and re- 
storing groundwater contamination resulting from 
petroleum hydrocarbons and organic chemicals. 
Additionally, the latest in state-of-the-art instru- 
mentation pdm canna was discussed and dis- 
played. The erence provided a forum for all 
who attended to communicate and share their ex- 
periences in this rapidly page go field. These 


presented 
87-05129 thru 


roceedings are a compilation o 
y the symposium . (See 
W87-05164) (Author’s abstract) 
W87-05128 


REGULATOR’S PERSPECTIVE ON PREVEN- 
TION OF LEAKS FROM UNDERGROUND 
STORAGE SYSTEMS, 

Maine Dept. of Environmental Protection, Augus- 
ta. 


M. Moreau. 

IN: Petroleum Hydrocarbons and Organic Chemi- 
cals in Ground Water - Prevention, Detection and 
Restoration - A Conference and Exposition, Pro- 
ceedings of the NWWA/API Conference, Novem- 
ber 13-15, 1985, The Westin Galleria, Houston, 
Texas. 1986. p 1-9. 


Descriptors: *Water pollution prevention, *Leaks, 
*Underground storage, *Groundwater pollution, 
Storage systems, Water quality control, Regula- 
tions. 


The number and distribution of underground stor- 
age tanks poses a threat to groundwater resources 
and a challenge to all who believe that these 
resources should be protected. Because under- 
ground storage systems are typically built and 
maintained to the minimum standards set by regu- 
lations, regulatory requirements will play a critical 
role in preventing | from underground storage 
systems. The task of designing effective regulations 
is complicated by a variety of factors, including: 
(1) The wide range of uses for and users of under- 
ground storage systems, (2) The vast array of 
technology available for underground storage, (3) 
The prior existence of millions of underground 
tank installations, (4) The need to ensure regula- 
tory compliance, and (5) The constraints imposed 
by the American business and regulatory climate. 
The bee pe are suggested as ingredients of a 
successful management strategy: (1) Coopera- 
tion and close communication between re 
and the regulated i 
tank owners, i ers, Operators and regulators as 
to the nature and scope of the problem and the 
technical and regulatory ar age to dealing 
with the problem, (3) Developing effective stand- 
ards for new tank installations which provide a 
level of protection proportional to the value of the 
resource being protected, (4) Developing means of 
monitoring existing installations for timely detec- 
tion of leak incidents, and (5) Developing a strate- 
loned 


tors 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


means establishing mechanisms within regulations 
which will be simple, self-regulating, and require a 
minimum of ork. While such goals are ad- 
mittedly idealistic, they are none the less worth 
striving for. (See also W87-05128) (Author’s ab- 


stract) 
W87-05129 


Texas. 1986. p 10-27, 9 fig, 5 tab, 7 ref. 


Descriptors: *Path of pollutants, *Organic com- 
pounds, *Case studies, *Regulations, Chemical 
analysis, Groundwater pollution, Trichloroethy- 
lene, Pentachlorophenol, Plumes, Volatile organ- 
ics, Fate of poilutants, Water pollution effects. 


Alternate Concentration Limits under RCRA were 
developed for two industrial sites. Both sites 

on fluvial sediments with shall ground A 
One involves volatile organic contaminants while 
the other concerns pentachlorophenol (PCP). 
Field investigations were completed to character- 
ize the uppermost aquifer and determine the extent 
of contamination. Principal focus is on the evalua- 
tion of exposure a In both cases, field data 
is combined with statistical and analytical evalua- 
tions to predict plume movement. In the case of 
the volatile organic contaminant plume, the choice 
of an — point was based on owner policy 
and techni analysis. The resultant exposure 
point some 1000 feet downgradient of the source 
allowed the development of ACLs at concentra- 
tions (60 ppm) far in excess of health criteria 
po ewer wer 0.010 ppm) as a result of the effects 
of degradation, adsorption and di ion. in the 
PCP site case, the exposure point was identified as 
the site compliance boundary and the most recent 
health criteria were used directly. Predicted move- 
ment and attenuation were used primarily as a 
cross check on the low risk for other pathways. In 
both cases, the analysis involved a considerable 
exercise of judgement in assessing pathways, physi- 
cal processes, and health risks. The results of these 
assumptions may have considerable impact on, and 
feedback from, issues relating to the costs associat- 
ed with remedial action and clean-up. No general 
formula is likely to be useful in a wide variety of 
cases since the contaminants, aquifer characteris- 
tics, physical setting, and, perhaps most important, 
the policy perceptions of the site owner may vary 
widely. (See also W87-05128) (Lantz-PTT) 
W87-05130 





SAMPLING FOR TRACE LEVEL DISSOLVED 
HYDROCARBONS FROM RECOVERY WELLS 
RATHER THAN OBSERVATION WELLS, 
Amoco Corp., Tulsa, OK. 

L. E. Dunlap. 

IN: Petroleum Hydrocarbons and Organic Chemi- 


ber 13-15, 1985, The Westin Galleria, Houston, 
Texas. 1986. p 223-235, 13 fig, 1 ref. 


Descriptors: *Hydrocarbons, *Water sampling, 
*Recovery wells, Groundwater pollution, Moni- 
toring, Groundwater quality, Aquifers. 


When liquid hydrocarbons leak into subsurface 
sediments, a common technique is to install obser- 
vation wells and one or more recovery wells to 
recover the liquid hydrocarbons from the subsur- 
face. Once the maximum amount of liquid hydro- 
carbons have been recovered from the subsurface, 
it is usually desirable to monitor the concentration 
of dissolved hydrocarbons in the area where the 
liquid hydrocarbons existed. Water samples can 
either be collected from observation wells or from 
the discharge pump from the recovery well. 
Groundwater samples collected from the discharge 


Water Quality Control—Group 5G 


of the groundwater depression pump represent the 
water quality of the aquifer from the water table 
surface to the total depth of the recovery well. In 
contrast, dissolved hydrocarbon samples collected 
from an observation well usually represent the 
water quality of the — in the uppermost part 
of the aquifer where groundwater has been in 
contact with liquid hydrocarbon residuals. Residu- 
al hydrocarbons cling to the well screen, gravel 
pack and aquifer sediments. Groundwater in con- 
tact with liquid hydrocarbon residuals will have a 
high concentration of dissolved hydrocarbons that 
is not tative of the entire aquifer. In con- 
trast, residual hydrocarbons have a minor effect on 
the groundwater samples collected from the dis- 
charge of the recovery well. Therefore, ground- 
water samples collected from the discharge of the 
recovery well are more representative of dissolved 
hydrocarbons in the — than samples collected 
from observation wells which previously con- 
tained liquid hydrocarbons. (See also W87-05128) 
(Lantz-! 

W87-05143 


PUMPING FROM MULTIPLE WELLS RE- 
DUCES WATER PRODUCTION REQUIRE- 
MENTS: RECOVERY OF MOTOR VEHICLE 
FUELS, LONG ISLAND, N.Y., 

New York State Dept. of Transportation, Hyde 
Park. Region 10. 

For primary bibliographic entry see Field 5F. 
W87-05152 


TOLUENE LOSS INVESTIGATION AND RE- 
MEDIAL ACTION AT TWO GEOLOGICALLY 
COMPLEX INDUSTRIAL SITES IN EASTERN 
NEBRASKA, 

Hoskins-Western-Sonderegger, Inc., Lincoln, NE. 
For primary bibliographic entry see Field 5B. 
W87-05153 


DESIGN, INSTALLATION AND OPERATION 
OF WITHDRAWAL WELL CONTAMINANT 
RECOVERY SYSTEMS, 

Davis (Ken E.) Associates, Baton Rouge, LA. 
J. Fleniken, and W. Landry. 

IN: Petroleum Hydrocarbons and Organic Chemi- 
cals in Ground Water - Prevention, Detection and 
Restoration - A Conference and Exposition, Pro- 
ceedings of the NWWA/API Conference, Novem- 
ber 13-15, 1985, The Westin Galleria, Houston, 
Texas. 1986. p 397-405. 


Descriptors: *Design standards, *Water pollution 

treatment, *Installation, *Withdrawal wells, *Re- 

covery systems, Cleanup operations, Groundwater 

—— Water pollution treatment, Aquifers, 
low measurement, Water level. 


As concern for and emphasis upon the environ- 
ment continues to grow, more and more attention 
is being given to the cleanup or remediation of 
waste sites. This has been particularly true as evi- 
denced by the ever increasing number of ‘Super 
Fund’ sites which are currently being identified 
and addressed with regard to cleanup. Many of the 
sites under review and cleanup, whether ‘Super 
Fund’ or otherwise, are ones which have a very 
high potential for adversely impacting shallow 
groundwater supplies. As a result, the withdrawal 
well is becoming increasingly important as a major 
tool in many cleanup operations. The withdrawal 
well design should be site specific and its use 
should be tailor-made to accomplish the intended 
objectives. Prior to design and installation, there 
should be a thorough understanding of site specific 
geology, hydrology and topography. If the well is 
to be used for remedial purposes, serious consider- 
ation should be given to the type of contaminants 
involved and materials of construction should be 
selected accordingly. Detailed studies of the aqui- 
fer yield should be made to develop the most 
efficient and cost effective operation. In the case of 
remedial wells, extreme care should be given to 
proper installation to avoid cross contamination, 
additional damage to the environment, and the 
training and safety of the personnel involved in 
both installation and operation. Provision should 
be made in the design of the system for adequate 
and accurate measurement of flows, concentra- 
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Group 5G—Water Quality Control 


ceedings of th 
ber 13-15, 1985, The Westin Galleria, H 
Texas. 1986. p 406-420, 7 fig. 


Aquifer management, Hydrocarbons, 
up operations Pump well, Pat of pollutant, Fate 
pollutants, Cost analysis. 


al wells may permit greater control over con- 
expedite 


taminant movement and abatement = 


for a control must therefore 
considered against other cost effective solutions. 
ca also os (Lantz-PTT) 


DEGRADATION OF AROMATIC HYDROCAR- 


IN: Petroleum Hydrocarbons and Or, 
cals in Ground Water - Prevention, and 
Restoration - A Conference and Exposition, Pro- 
ceedings of the NWWA/API Conference, Novem- 
ber 13-15, 1985, The Westin Galleria, Houston, 


Chemi- 


Texas. 1986. p 436-444, | fig, 1 tab, 21 ref. 


Descriptors: ee. *Fate of pollutants, 
“Biodegradation, *Organic compounds, *Ground- 
pollu etna 8 Water gualiy, On aon 
lution, al ’ 
Endogenous bacteria, T perature mre, Oa 


c 
In recent o, worldwide attention has been 
now f 


eum and related organic com- 
pounds. the realization that many conven- 
od conedies tee caine teen water 
are inadequate, alternative methods of in situ treat- 
say digs of CoDMinaG waen wotew oat 
—_—— water removal and 


characteristics, 
water quality, oxygen — endogenous 
bacteria, tem and pressure, and geoc! 
try. It is the focus of this paper to bring attention 
to the developing —— of biosurfactant pro- 
= to daguiaien ot ~ Lh eon 
ion of organic pollutants in aq- 
uifer environments by greatly improving hydrocar- 
bon and bacterial attachment to these 
contaminants. (See also W87-05128) (Lantz-PTT) 
W87-05157 


BIOTRANSFORMATION OF PETROLEUM 
a IN DEEP UNSATURATED 


Geraghty and Miler Inc., Oak Ridge, TN. 
D. Kuhlmeier, and G. . L. Sunder 

Int Petroleum Hydrocarbons and Or, 

cals in Ground Water - Prevention, 
Restoration - A Conference and Ex a ie. 
ceedings of the NWWA/API Centon, Novem- 
ber 13-15, 1985, The Westin Galleria, Houston, 
Texas. 1986. p 445- 462, 3 fig, 5 tab, 13 ref. 


Descriptors: *Bi tion, *Water pollution 
treatment, *Oil pollution, *Hydrocarbons, *Un- 
saturated sediments, Cleanup operations, Gasoline, 
Groundwater pollution, Soil contamination, Ben- 
zene, Aerobic conditions, Bacteria, Hydrogen ion 
concentration, Temperature, Chemical analysis. 


Biodegradation can be used as a very effective 
cleanup — for gasoline components in con- 
taminated soil and groundwater. At 20 C in a well- 
mixed, aerated environment, the USEPA priority 
pollutant line components tested, with the ex- 
ception of benzene, were reduced to below detec- 
tion limits (LOD = 1.0 ppb) within 6.8 hours in all 
micro flor ee 


flora. For benzene, con 

luced more oon 99.9% in the b biological test 
ae a 37.5% reduction was observed in the 
abiotic control. In soils recovered from relatively 
deep locations the aerobic bacterial populi 
thrive at sufficient quantities to allow t 
reduction of hazardous ——-. ae 
oxygen sources appear to to luce 
economical results. Venting sepleaten i is current- 
ly underway at the site to provide an external 
oxygen source. Based on these results, biological 
treatment is a viable technique to environmentally 
restore the soil and groundwater contaminated 
with line in deep unsaturated sediments. Bio- 
logical treatment would peg the following: (1) 
Nutrient addition to su; population; 2) owth of an 
increased bacterial By beeen intenance of 
H_ within a range op’ bacterial growth 
Oo 6-8); (3) Maintenance oeeggh aerobic conditions; 
4) Maintenance of a minimum temperature of 50 F 
in the biological treatment and in all areas 
on the site requiring biological treatment; and (5) 
M biological activity and chemical pa- 
rameters ughout the system. (See also W87- 
05128) (Lantz-PTT) 
'W87-05158 


FEASIBILITY OF TREATING CONTAMINAT- 
GROUND WATER AT A HAZARDOUS 
WASTE SITE, 


gg Corp., Bedford, MA. GCA Technology 
iV. 

For pri bibliographic en see Field 5D. 
W87.05161 ™ 


SUBSURFACE VENTING OF VAPORS EMA- 
NATING FROM HYDROCARBON PRODUCT 
ON GROUND WATER, 

Radian Corp., Austin, TX. 

W.L. Crow, E. P. Anderson, and E. M. ne Chem 
IN: Petroleum Hydrocarbons and 

cals in Ground Water - Prevention, aged 
Conference and Pro- 


Restoration - A 
ceedings of the NWWA/API ‘Gane. Novem- 
ber 13-15, 1985, The Westin Galleria, Houston, 
Texas. 1986. p 536-554, 6 fig, 3 tab, 2 ref. 


: *Vapors, *H *Ground- 
water pollution, *Ventilation, Vapor recovery, 
Quantitative analysis, Qualitative analysis, Moni- 
toring, Water pollution treatment. 


peck American Petroleum ee 
le subsurface venting system ly was = 
formed to evaluate the effectiveness. of forced 


allow —e- air to enter de aber for- 
mation. The monitoring were in- 
stalled at three elevations above the capil- 

zone. The soil ven evaluated 


zone. Baseline soil vapor 
sovechel tant tax tagtiiedadiien. sebeib veteblomeint 
primarily in a narrow zone 2 to 3 ft above the 
zone. A magne Bagged h dhe 


Sieaiilie ser cdaeaeedem cine auareee 
at probes positioned on the centerline between the 
vapor recovery wells and the air inlet wells. Mea- 
sureable reductions in the hydrocarbon v con- 
centration were observed at distances of 50 ft from 
the vapor recovery well SS 
experiment. The results clearly demonstrate that 
the time required to draw down the hydrocarbon 
Se tt ae 
ee eee lor vapor concent to rees- 
tablish to original baseline levels. (Gee al also W87- 
05128) (Lantz-PTT) 

W87-05162 


SOIL DECONTAMINATION THROUGH IN 
SITU AIR STRIPPING OF VOLATILE ORGAN- 
ICS - A PILOT DEMONSTRATION, 


——, 
cals in Ground Water - Prevention, ion and 
Restoration - A Conference and Exposition, Pro- 
ceedings of the NWWA/API Conference, Novem- 
ber 13-15, 1985, The Westin Galleria, Houston, 
Texas. 1986. p 555-564, 3 fig, 2 tab. 


Descri ptors: on “A Sean — tition 
ics, *Pilot tests, as ater se a lution 
treatment, Decontamination, 

Chemical cnnigaie, Motel Gel Model studies. 


The contamination of soils and a from 
fs ben waste solvent handling and 
rb pensar as one of the 
tal concerns throughout 
ous on basa locations and 


practices 
redominant envi- 
nation. Numer- 





waste sites are plagued with solvent-related con- 
tamination Sane resulting from chlorinated 
volatile in the soil and groundwater. Due 
to the and volatility of most chlorinated 
volatile organics, control of the 
source area is difficult, and long-term impacts on 
preg quality ak a While ground- 
water treatment understood and prac- 
ticed as a > mei strategy, soil decontamination or 
treatment techniques are still handled as innovative 
technologies. The primary accepted alternatives 
for mitigating volatile organic soil contamination 
have involved either — isolation through capping 
or excavation with ultimate disposal in an appro- 
priate landfill facility. A field demonstration of one 
such innovative — for soil decontamina- 
tion, in situ air stri of chlorinated volatile 
organics from identified solvent-contaminated soils 
was conducted on a pilot scale. The project dem- 
onstrated that trichloroethylene can be effectively 
removed through the use of forced air ventilation 
systems In situ air stripping may have application 
bonny volatile organic contaminants are of = 
concern from a remedial action stand 
foun “potential limitations, however, should _~ 
noted, since research is required in the 
following a general reas areas: The effects of various soil 
types and the presence of — water zones on 
air stripping effectiven: Detailed 
laboratory-scale investigations are needed to evalu- 
ate contaminant potentials for various 
soil and chemical constituents; Air emissions 
is needed to assess critical contaminant 
concenos nthe xia ges well the 
regulatory i ts for exhaust air emissions 
treatment. (See also W87-05128) (Lantz-PTT) 
W87-05163 





6. WATER RESOURCES 
PLANNING 
6A. Techniques Of Planning 


INTEGRATED, MULTI-FUNCTIONAL  AP- 
PROACH TO WATER RESOURCES MANAGE- 


MENT, 

a Water Authority (England). Northern 
iv. 

D. G. Jamieson. 

Hydrological Sciences Journal HSJODN, Vol. 31, 

No. 4, p 501-514, December 1986. 4 fig, 9 ref. 


Descriptors: *River basins, *Water go —_ 
ment, *Optimization, *Planning, *Long 

p *Management — Multiotjective 

planning, *Simulation analysis, Mathematical stud- 

ies, United Kingdom. 


Water resources management is defined in its 
broadest terms and deemed to encompass all water 
related aspects of river basin management and 
from long term oe = a 
operational control. Bearing in mind the increasing 
page finite resources, an integrated, multi- 
functional roach is advocated in which differ- 


programming, large scale simulation, and 
optimal control theory. By way of example, the 
application of these techniques to water resources 
in the United Kingdom is briefly described. It is 
recommended that future theoretical work should 
place more emphasis on ease of application. (Au- 
thor’s abstract) 
W87-04561 


INTERNATIONAL COOPERATION IN 
WATER RESOURCES MANAGEMENT - HELP- 
ING NATIONS TO HELP THEMSELVES, 

United Nations Educational, Scientific and Cultur- 
al i geamagamg Paris (France). Div. of Water 


aan Ld pan bibliographic entry see Field 6F. 


PLANNING MODEL FOR OPTIMAL HYDRO 
SYSTEM EXPANSION, 
Helsinki Univ. of Technology, Espoo (Finland). 


WATER RESOURCES PLANNING—Field 6 


Control Engineering Lab. 

. Valisuo, and M. Autti. 
International Water Power and Dam Construction 
IWPCDM, — 38, No. 10, p 33-39, October 1986. 
10 fig, 2 tab, 11 ref. 


Descriptors: *Mathematical models, *Planning, 
*Optimization, *Management planning, *Hydre. 
electric power, *Computer programs, *Hydroelec- 
tric plants, Reservoirs, Performance evaluation. 


Expansion planning of cp sn systems with 
hydra ly connected powerplants is discussed, 
with cnagliat on the capacity to cover daily load 
variations throu; pond rs Production curves are 
uation of weekly average 
—_— 
‘Of the 
Operation strategy 0 
system and use of the results to determine 
<aRGnnES caniees iodine aes 
minicomputer program was 
based on the present methods, and its rewults for a 
system of 5 reservoirs and 10 plants are presented. 
(Author’s abstract) 
W87-04783 


optimal 
and closed loop control, are presen 
determination of 


MANAGEMENT OF WATER RESOURCES - 
ROLE OF THE WATER SUPPLIERS, 

For primary bibliographic entry see Field 5F. 
W87-04788 


DISTRIBUTION AND TRANSPORTATION OF 
WATER - THE PRESENT STATE OF THE ART 
AND A LOOK INTO THE FUTURE, 

For primary bibliographic entry see Field 5F. 
W87-04789 


6B. Evaluation Process 


INTEGRATED, MULTI-FUNCTIONAL AP- 
a TO WATER RESOURCES MANAGE- 


Thame Water Authority (England). Northern 


For ad pani bibliographic entry see Field 6A. 


6C. Cost Allocation, Cost Sharing, 
Pricing/Repayment 


OPTIONS FOR FINANCING ACID RAIN CON- 
— 


Univ., Athens. Inst. of Natural Resources. 
Le is egens, and R. W. Rycroft. 

cuek esouneee Journal NRJOAB, Vol. 26, No. 
ry > a g1s-549, Summer 1986. 5 tab, 79 ref. 


Descriptors: *Acid rain, *Rainfall, *Water pollu- 
tion control, *Air pollution control, *Financing, 
*Economic *Political aspects, Political re- 
straints, Policy making, Scientific aspects. 


Acid rain, the common term for the wet and dry 
processes for the deposition of acidic inputs into 
ecosystems, has become the focus of much scientif- 
ic research and has become an issue of environ- 
mental concern. Scientific and economic aspects of 
acid rain were reviewed and some cost estimates 
were presented. Various alternatives for financing 
control costs, including the electric utility rate- 
making process which is one of the more common- 
ly discussed financial alternatives, were detailed. 
The alternatives to the electric utility rate-making 
— are generally less economically efficient, 
ut may allocate the cost over a broader segment 
of the population. The political implications of the 
alternatives were discussed and patterns of interest 
up mobilization and interaction were presented. 


W87-04568 


pk pd OF GRANTS FOR SEWERAGE 


For primary bibliographic entry see Field 5D. 
W87-04809 


Water Demand—Group 6D 


= SEWAGE FINANCING IN PENNSYL- 


Collings, Legg, Mason, Inc., Philadelphia, PA. 
= Ser bibliographic entry see Field 5D. 


— OF REMOTE METER READ- 


Northern Illinois Water Corp. Cooney, 
For nF ang Tibtlographic eu entry see SF. 


6D. Water Demand 


AGRICULTURAL WATER DEMAND IN 
NORTHEAST LOUISIANA, 1982-2000, 

Louisiana State Univ., Baton Rouge. Dept. of Ag- 
— 


Louisiana ture, Vol. 30, No. 1, p 14-15, 
ype . 1 tab. 


Descriptors: *Louisiana, *Water demand, *Agri 

cultural water demand, *Soybeans, *Cotton, irri. 
gation efficiency, *Water conservation, Economic 
aspects, Commercial catfish production, Predic- 
tion, Aquaculture, Fisheries. 


Sale ee eon ae 


ee eainen eae ee ast Grol, Frank 


en Semin 

Tensas, West Carroll). Future demand my — 
years 1990 and 2000 were projected under two 
scenarios: (1) with current irrigation techno! 
pe — rainfall conditions and (2) with 

itions, except that water conservation 
methods are applied to increase irrigation efficien- 
cy. The results indicated economic potential for 
expanding irrigation of crops and aquaculture in 


Pi 
perdeacaor y we wh wp vag of peor 


Tm and mark. 
improvements "(Rochester er 


ESTIMATION OF THE SHARE OF EACH 
WATER SOURCE FOR ADULTS IN FRANCE: 
pm INTAKE PROVIDED TO FRENCH 


TS, 
BSN S.A., ear Fee 
J. M. Antoine, C (Miaplola, F. Couzy, G. Darret, 
and J. P. Mareschi. 
Annals of Nutrition and Metabolism ANUMDS, 
Vol. 30, No. 6, p 407-414, November-December 
1986. 2 fig, 5 tab, 18 ref. 


Descriptors: *Water distribution, *Water sources, 
*Adult water use, *Water use, *Drinking water, 
*Potable water, France, Endogenous water, Food 
habits, Beverages, Tap water use. 


The approximate amount of the different ie 
intakes for an adult population yoy 
MJ/day (2,837 keal/dey) where 1.4 MJ (33 kei 
are provided by beverages, is calculated to be 2.7 
liter/day. These intakes include: (1) ‘invisible in- 
takes’ supplied by endogenous water (348 mi/ 
12.9%) ak water contained in food, fruit or dairy 
products (1,008 ml/37.6%), and (2) ‘visible intakes’ 

rovided by water contained in commercialized 
| atte such as bottled water, fruit juices, sodas, 
fruit drinks, alcoholic drinks (678 ml/25.3%) and 
tap water (estimate/650 ml/24.2%). We advise that 
consumption studies be carried out according to 
the various age brackets. (Author’s abstract) 
W87-04600 


TRENDS IN THIRD WORLD HYDRO DEVEL- 
re) 

For primary bibliographic entry see Field 8A. 
W87-04782 


POLICY RELEVANCE IN STUDIES OF 
URBAN RESIDENTIAL WATER DEMAND, 





Field 6—WATER RESOURCES PLANNING 


Group 6D—Water Demand 
Arizona Univ., Tucson. Dept. of Agricultural Eco- 


nomics. 
W. E. Martin, and J. F. Thomas. 
Vol. 22, 


Water Resources Research WRERAQ, 
ia p 1735-1741, December 1986. 3 fig, 1 tab, 


of and 
a ent Soden gine Oiines Gots 2 
Forth Austad and Phoenix and Tucson in Ari- 


Louisiana Dept. of Health and Human Resources, 
New Orleans. 

For primary bibliographic entry see Field 6E. 
W87-04998 


6E. Water Law and Institutions 


FULL SPEED AHEAD: WATER RESOURCES 
BILL PUMPS MONEY AND ENERGY TO 
CORPS, 

a ene gt Lamb. 


ith lews-Record ENREAU, Vol. 217, 
No. 18, p 13-14, October 30, 1986. 


*Construction, *Water law, “Water 

Score of Engineers *Legislation, 
=< Te eed om 
contro Foweshowes, Dredging, prog and dam 


The vag A ene $16.3 billion omnibus water 


dredging and deepening 
of channels, and new lock and dam facilities. A 
dee ae toe 
of a 5- ceiling for construction; the 
1987 is $1.4 billion, with $100 million in- 
creases in the ceiling each year until 1990, when it 
reaches $1.8 billion. The approval of this legisla- 
tion came just in time to prevent staff cuts accord- 
ing to Bory Steinberg, chief of the Corps’s policy, 
review, and initiatives division. (Rochester-PTT) 
W87-04372 


For 
W87.04436. 


primary bibliographic entry see Field 6F. 


REEXAMINING THE PARITY PROMISE: 
MORE CHALLENGES THAN SUCCESSES TO 
THE IMPLEMENTATION OF THE COLUM- 
BIA BASIN FISH AND WILDLIFE PROGRAM, 
Lewis and Clark Coll., Portland, OR. Natural Re- 
sources Law Inst. 

M. C. Blumm. 

Environmental Law, Vol. 16, No. 3, p 461-515, 
Spring 1986. 263 ref. 


Descriptors: *Columbia River Basin Fish and 
Wildlife Pro *Northwest Power Act, 
*Northwest Power ing Council, *Pacific 
Northwest, *Water law, *Fish, Salmon, Trout, 
Fish passages, Environmental protection. 


The Columbia Basin Fish and Wildlife Program is 
the centerpiece of continuing efforts to preserve 
and restore salmon and steelhead runs in the 
Northwest. The directives of the Northwest 
Power Act which authorized the program and 
evaluates 7 first a years ——_ 
gram implementation, includi amen ts 
adopted - the Northwest oo lain Coun- 
cil in 1984, 1985, and 1986 are — Several 
im, ts to successful implementation, 
ee ton’ constitutional challenges to the 
Council, to electric power exports to California, to 
widespread reluctance on the part of federal water 
project —— and regulators to carry out vari- 
ous program provisions are surveyed. It was con- 
cluded that threats, along with the North- 
west Power Planning Council’s reluctance to ap- 
prove increased fish protection in 1986, 
indicate an uncertain future for the program and its 
restoration goals. (Author’s abstract 
W87-04437 


MISPLACED ROLE OF COST-BENEFIT 
ANALYSIS IN COLUMBIA BASIN FISHERY 
MITIGATION, 

R. C. Lothrop. 

Environmental Law, Vol. 16, No. 3, p 517-554, 
Spring 1986. 141 ref. 


Descripto *Cost-benefit analysis, *Columbia 
River *Fish and Wildlife Coordination Act, 
*Northwest Power Act, *Water law, ‘*Fish, 
Salmon, Trout, Fish migration, Spawning, Hydro- 
electric power, Pacific Ocean, Treaty rights. 


Prior to the 1850's, the Columbia River —_ 
produced eleven to sixteen million salmon and 
steelhead; today it produces two and one-half mil- 
lion. As many as eighty percent of the — fish 
migrating from headwater A yoo d rearing 
areas to the Pacific Ocean perish en peti due 
to hydroelectric project impacts. Post mitigation 
efforts, intended to offset these impacts, have been 
hampered by erroneous interpretations of the Fish 
and Wildlife Coordination Act, which subjected 
fisheries mitigation to the litmus test of cost-benefit 
analysis. Distributive effects, inconsistent with the 
treaty fishing rights of the Columbia River Indian 
tribes, ensued from these economic analyses. The 
Northwest Power Act underscores the primacy of 
sound biological objectives over considerations of 
cost and offers the opportunity to make whole the 
injuries suffered by the fisheries of the Columbia 
River Basin. (Author’s abstract) 

W87-04438 


FERC’S MID-COLUMBIA PROCEEDING: TEN 
YEARS AND STILL COUNTING, 

National Oceanic and Atmospheric Administra- 
tion, Seattle, WA. Office of General Counsel. 


F. L. Bodi. 
Environmental Law, Vol. 16, No. 3, p 555-581, 
Spring 1986. 149 ref. 


Descriptors: *Federal ay! Regulatory Com- 


take a considerable 


toll on salmon and steelhead populations in the 
Columbia River, a toll which was largely unad- 
dressed when the PUD dams were originally li- 
pone The development of the mid-Columbia 
is traced. The issues and the positions 
Pf the parties are outlined, and the jag administra- 
tive milestones in the proceeding oy coe 
It was concluded that in agrees interest st of 
resource, effective interim steps leading to aod 
term fish protection measures are still needed at all 
five PUD dams, Further, if the fishery resource is 
ly protected at new hydroelectric 
sch eRe, must establish fish protection con- 
ditions at the same time power Sennen Gale i a are grant- 
ed through license ly in this way can 
the delays in fish mitigation inherent in the mid- 
be avoided. (Author’s ab- 


stract) 
W87-04439 


SMALL SCALE HYDROPOWER AND ANAD- 
ROMOUS FISH: LESSONS AND QUESTIONS 
FROM THE WINCHESTER DAM CONTRO- 


VERSY, 

Lewis and Clark Coll., Portland, OR. Natural Re- 
sources Law Inst. 

M. C. Blumm, and B. Kloos. 

Environmental Law, Vol. 16, No. 3, p 583-637, 
Spring 1986. 279 ref. 


ations, Licensing, Environmental protection. 


The authors use the authorization of the controver- 
sial Winchester project on Oregon’s North 
Umpqua River as a case study to examine federal 
and state regulatory schemes governing small-scale 
hydropower. Between 1982 and 1985 this 1.5 
megawatt project received state and federal ap- 
provals, was constructed, and experienced two 
years of troubled tion before it was shut 
down. The authors show how the project led the 
a ‘on Legislature to reform the state’s standards 

for hydroelectric permits, and how it induced the 
Federal Energy Regulatory Commission to inter- 
- away the ability of the National Marine Fish- 
« Bovegenn to prescribe binding conditions on 
projects ualifying for exemptions from federal 
ey also explain why FERC’s failure to 

satisfy the requirements of the National Environ- 
mental Policy Act caused the project to shut down 
in December 1985, and they make detailed recom- 
mendations as to how the federal program author- 
izing small hydroelectric projects can comply with 
NEPA. The authors argue that federal and state 
fishery agencies should insist the Winchester 
project not restart until FERC prepares an envi- 
ronmental impact statement on the effects of the 
‘oject and a proposed replacement dam on the 
North ae 's anadromous fish runs. (Author’s 


We7-04440 


REVIVING THE FEDERAL POWER ACT’S 
COMPREHEN PLAN REQUIREMENT: A 
HISTORY OF NEGLECT AND PROSPECTS 
FOR THE FUTURE, 

Lewis and Clark Coll., Portland, OR. Natural Re- 
sources Law Inst. 

D. H. Cole. 

Environmental Law, Vol. 16, No. 3, p 639-671, 
Spring 1986. 184 ref. 


Descriptors: *Federal Power Act, *Hydroelectric 
wer, *Federal Power Commission, *Federal 
ergy Regulatory Commission, *Water law, 
*Fish, Licensing, Administration, Legislation, 

River basins, Environmental protection, Compre- 

hensive planning. 


In 1920, Congress enacted the Federal Power Act 
(FPA) to secure — and widely available 
power through federal yrein e private hydro- 
electric development in accordance with a ‘com- 
rehensive pla. Th The Federal Power Commission 
was charged with administering the statute 

and undertook fs planning obligations with dili- 
peat preparing plans for at least two river basins. 





However, chronic manpower and resource defi- 
ciencies soon led the to neglect Congress’ 
— directive. No comprehensive plans have 
produced since 1930, either by the or its 
successor, the Federal Energy Ri 
mission (FERC). This failure to plan, combined 
with the avalanche of hydro-license applications 
caused by recently enacted federal subsidies, has 
serious flaws in FERC’s licensing process, 
flaws which result in haphazard development and 
inefficient dedication of basin-wide resources, in- 
cluding anadromous fish. The flaws in federal hy- 
dropower licensing resulting from FERC’s refusal 
to plan for development are examined, explicates 
the benefits of comprehensive planning, ss the 
Te lanes on hydropower legislation is traced. 
This ves that Congress intended the 
FPC and FERC to prepare ‘real’ plans before 
permitting or licensing projects. Finally, current 
efforts in Congress and the courts to reinforce the 
FPA’s planning mandate are examined. The author 
concludes that comprehensive plans offer the best 
hope for rational decision making about the future 
of the nation’s river resources. (Author’s abstract) 
W87-04441 


CUMULATIVE IMPACTS OF HYDROPOWER 
DEVELOPMENT UNDER NEPA, 
Hart, Crowser and Associates, Inc., Seattle, WA. 
D. K. Eckberg. 

be nos. Law, Vol. 16, No. 3, p 673-703, 
Spring 1986. 123 ref. 


Descriptors: *Environmental impact, *Hydroelec- 
tric power, *National Environmental Policy Act, 
*Water law, *Federal Energy Regulatory Com- 
mission, River basins, Construction, Fish, Dams, 
Administration, Licensing. 


Federal legislation aimed at encouraging the devel- 
opment of renewable energy resources has pro- 
duced an unprecedented national hydropower 
boom, leading hydropower project developers to 
propose the construction of multiple og on 
single river basins throughout the country. Other 
users of the ry Men» and federal and state 
7 agencies have become increasingly con- 
that the cumulative effects of these projects 
might destroy important river resources such as 
migrating fish stocks, wildlife, and recreational 
pursuits. The Federal Energy Regulatory Commis- 
sion (FERC) is cmpeutiiie | for authorizing these 
rojects. It is suggested that to comply with 
NEPA and thereby eliminate the unnecessary deg- 
radation of important river resources, FERC 
should assess hydropower development on a basin- 


permi 
emptions, and non-hydropower activities affecting 
common river resources. (Author’s abstract) 
W87-04442 


EVOLUTION OF A NEW COMPREHENSIVE 
PLAN FOR MANAGING COLUMBIA RIVER 
ANADROMOUS 
Lewis and Clark Coll., Portland, OR. Natural Re- 
sources Law Inst. 
P. H. Harrison. 
Environmental Law, Vol. 16, No. 3, p 705-729, 
Spring 1986. 105 ref. 
: “Columbia River, *Indian treaty 
i tes-Canada Pacific Salmon 
Treaty, *Pacific Northwest, *Water law, *Conser- 
vation, *Fish, Salmon, Trout, Economic aspects, 
Cultural aspects, Environmental protection, Com- 
prehensive planning. 


conservation 
toes 


mae including certification of the United 
States-Canada Pacific Salmon Treaty, increased 
emphasis on —_— and — i and 
a growing mu respect een parties, favor 
the successful development and implementation of 
this plan. If the plan succeeds, it could provide a 
model for the comprehensive management of a 
migratory resource across both geographical and 


After years of eet litigation pitting state 
“ Indian treaty 


WATER RESOURCES PLANNING—Field 6 


Water Law and Institutions—Group 6E 


cultural boundaries. The history of the conflict 
between the states and the tribes is reviewed and 
the evolution of a comprehensive management 
plan for Columbia River salmon and steelhead 
trout . traced. The litical — bg ss = resolu- 
tion of remaining po! problems is possi- 
ble and a. for the wh Be of a resource 
that has | re of the history, 
culture, omen of the Pacific Northwest. 
(Author’s abstract) 

W87-04443 


FEDERAL ENVIRONMENTAL REGULATION 
IN CANADA, 

British Columbia Univ., Vancouver. Policy Analy- 
sis Div. 

P. N. Nemetz. 

Natural Resources Journal NRJOAB, Vol. 26, No. 
3, p 551-608, Summer 1986. 20 tab, 258 ref. 


Descriptors: *Environmental control, *Pollution 
contro! "Ritsemmann Policy, *Environmental 
rotection, *Regulations, * , *Federal regu- 

United States, Federal j Legal 
aspects. 


An ha yom and page sane of federal ——- 

mental regulation in is presented 

with contrasts and similarities with the us 

system. It was concluded that, despite the activity 

of most provincial governments in the area of 

pollution control, a continuing federal presence is 
uired to maintain an effective system of envi- 


er dgre of economic than the U. S. pe ‘Canad 
an environmental control remains imperfect and 
incomplete. The structure of environmental regula- 
tion in Canada was reviewed and seven issues 
which bear directly on the assessment of the 
system, particularly in relation to the role of the 
federal government, were discussed. (Wood-PTT) 
'W87-04569 


COUNTERING ENVIRONMENTAL CRIMES, 
Department of Justice, Washington, DC. Environ- 
mental Crimes Unit. 

J. W. Starr. 

Boston College Environmental Affairs Law 
Review BCERDX, Vol. 13, No. 3, p 379-395, 
1986. 51 ref. 


Descriptors: *Water law, *Environmental crimes, 
*Water pollution control, *Water pollution pre- 
vention, *Le *Environmental protec- 
tion, Protection, vironmental policy, Public 
policy, Regulations, Administrative regulations. 


A summary of the history behind the establishment 
of environmental protection statutes was present- 
ed. These statutes attempt to balance industrial 
needs with the important fo of protecting the 
public a and welfare 


and itting ee among the allowed 
tnd perm Federal programs, statutes, acts, and sev- 
eral sample cases were reviewed. (Wood-PTT) 
W87-04659 


ja GABCIKOVO-NAGYMAROS 


OJECT, 
For primary bibliographic entry see Field 8A. 
W87-04776 


PUBLIC RELATIONS FOR THE PUBLIC 
WATER SUPPLY IN YEARS TO CO) 

For primary bibliographic entry see Field 5F. 
W87-04785 


OVERCOMING A SEWER MORATORIUM, 
For primary bibliographic entry see Field 5D. 
W87-04805 


FUNCTIONS AND ACTIVITIES OF GROUND- 

WATER PROTECTION: IMPLICATIONS FOR 

INSTITUTIONAL COORDINATION, 

Oklahoma Univ., Norman. Environmental and 

Ground Water Inst. 

L. Canter. 

The Environmental Professional, Vol. 8, No. 3, p 

219-224, 1986. 4 ref. 

Descriptors: *Groundwater management, *Water 

quality control, *Governmental interrelations, In- 

stitutions, Fi Groundwater gr gr 
as- 


inancing, 
Groundwater pollution, Jurisdiction, Le; 
pects. 


Program functions and activities and various 
policy issues associated with institutional coordina- 
tion for undwater protection p: are 
— tiple functions and activities of a state or 
local groundwater protection program, needs of 
institutional coordination based on program func- 
tions and activities, general observations relative to 
—— functions and activities of a groundwater pro- 
tection program, and key policy issues are cov- 
ered. The seven key institutional policy issues iden- 
tified are: (1) tion among governmental 
entities, (2) the need for technical as well as po! — 
oriented pes » G) finding appropriate 
ods for achieving um mix of funding 
sources, (4) how © groundwater resource 
ownership, ( institutional coordination between 
with groundwater quantity responsibilities 
and those whose r a is groundwater 
quality, (6) addi technical issues (under- 
ground storage tanks, groundwater quality stand- 
ards, aquifer classification), and (7) problems of 
jurisdiction for groundwater resources that cross 
political boundaries and resolving the disputes be- 
tween jurisdictions with groundwater 
protection programs. (Rochester- 
W87-04814 


EFFECTIVENESS AND EQUITY OF GROUND- 
WATER MANAGEMENT METHODS IN THE 
WESTERN UNITED STATES, 
Clark Univ., Worcester, MA. 
J. L. Emel, and T. Maddock. 

Environmental Professional, Vol. 8, No. 3, p 
225-236, 1986. 4 fig, 1 tab, 22 ref. 


Descriptors: *Water law, *Groundwater develop- 
ment, “Water resources development, *Property 
rights, -Groundwater potential, *Groundwater 
management, *Management planning, Western 
United States. 


Property rights protection and aquifer develop- 
ment management are the primary goals of 
undwater management agencies in the western 
nited States. A variety of implementation strate- 
gies are used to foster sometimes jicting 
goals. Some strategies are more 
others; some are more encouraging of | 
sionmaking; some are intended to promote renewal 
rather than depletion of groundwater resources. 
cach —— _ are classified and evaluat- 
water level response to pumping pat- 
terns and aquifer characteristics, allowing an as- 
sessment of the potential of each method fx for effec- 
tive and equitable attainment of the 
A management method that limits 
drawdown caused by well fienadbeaios & and the 
rate of nonpum; (static) water level decline 
may be the most effective and equitable. (Author’s 


than 
deci- 


tive 


abstract) 
'W87-04815 


PAPER DAM: THE ROLE OF THE INTERNA- 
TIONAL JOINT COMMISSION IN THE RESO- 
LUTION OF THE SKAGIT RIVER-HIGH ROSS 
DAM CONTROVERSY, 

Saint Lawrence Univ., Canton, NY. 


A. M. Schwartz. 
The Environmental Professional, Vol. 8, No. 3, p 
237-243, 1986. 1 fig, 23 ref. 


Descriptors: Beng Rane “Jurisdiction, Py ar 
tional agreemen' undary utes, |judica- 
tion procedure, *Skagit River, * Ross Dam, 
United States, Canada, Riparian waters, Dams. 
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ff 


Hel 
if 


HIE 
ai 


“Water A een systems, Fi Fiteation Lead, Well reg- 


Protection Agency, 
Plumbing, — 


ee ee a 
ly strengthened by a recently approved reau- 
teclestion’ act intended to address several prob- 


quired to use best available technology to remove 
contaminants and monitor chemicals that are not 
— regulated. Enforcement of drinking 
water regulations and rules governing waste dis- 
ee jection wells are also 
strengthened. Additional features of the reauthor- 
ization act include an 18 month deadline for EPA 
regulations requi filtration or other 
equally protective measures by public water sys- 
tems that rely on rivers or other surface water 
sources, a ban on the use of lead pipes, solder and 
flux in the installation or repair of public water 
systems and a requirement for state establishment 
yn sage cg nage ge spore 94 
drinking water systems where pollutants could 
flow down into underground formations contain- 


wo 


To REDUCTION: THE 
PROCESS 
New York State  Enetpy B Research and Develop- 


ment an ll $v 
For pri hic entry see Field 5E. 


W87-04824 


NITRATES IN GROUND AND DRINKING 
WATER: ANALYSIS OF POLICIES AND REG- 


ULATIO) 
Sameemeat Inst. for Environment and Society, 


‘Germany, F. 
Por ps Woliowp 


hic en see Field 5G. 
W887. ” 


RESTRICTIVE SPECIFICATIONS, 


M. F. Lunch. 
Water ees g and Management WENMD2, 
Vol. 133, No. 11, p 14-15,17, November 1986. 6 ref. 


specifica- 


: aspects, 
pects, Environmental Protection Agency, Court 
decisions, Costs. 


& Ole oalae: ath be danas ee 
products and equipment which are best suited to 
meet the objectives of a project, but recently 
public agencies have more cost conscious 
and have been influenced by the emphasis on com- 
petition as a means of holding down costs. Several 
sample court cases were a which demon- 
strated a trend shifting to att than allowing the 
pa emer specification, rat lowing 
make the decision. The 


coupled with an or equal clause, and a bidder for 
the contract must be allowed to bid non-specified 
equipment. Court decisions on cases involving 
specifications which were so restrictive that they 
prevented substitution of —— for the brand 
specified were reviewed. It was concluded that 
engineers must now pay much more attention to 
the impact of the competition atmosphere than 

acme fetus to coling maaan and 
professional jud it in wri material and 


WetoasTs Pee 


a INDIA’S ENVIRONMENT, 
Environment ENTVAR, Vol. 28, No. 8, p 12- 
16,31-38, October 1986. 1 tab, 34 ref. 


Descriptors: *India, *Environment, *Environmen- 
tal pe ng *Environmental protection, *Legal as- 

ate. Public policy, Protection, Envi- 
ronmental q 


ioe tive and administrative apparatus for con- 
ing environmental threats in India were re- 
aa New legislation, including the new envi- 
ronmental protection law enacted in May 1986, 
the legal framework for pollution 
control and provided authority for complete man- 
agement of toxic and hazardous substances. How- 
ever, major problems arise in implementation since 
the institutional and technological infrastructures 
required to make legal instruments function more 
effectively are missi-ig in many parts of the coun- 
try. The —— silos ta lacks the funds and 
the le; itical authority to enforce the 
pena “aificaties and India’s unique strengths 
ere discussed. (Wood-PTT) 
W87-04995 


— WATER PLANNING PRO- 


RAM, 
Louisiana Dept. of Health and Human Resources, 
New Orleans. 
F. Hull, and T. J. Ray. 
Southwest and Texas Water Works Journal 
STWIDV, Vol. 168, No. 8, p 5, November 1986. 


*Water emergencies, ing, 
“Emergency | planning, *Water management, *Sur- 
veys, *Administrative agencies, *Water supply, 
*Water use, Resources management, Computers, 
Public health. 


The U. S. Army Corps of Engineers was directed 
by the President of the United States to take the 
leadership role in the development, eye 
and implementation of an emergency water — 
The plan being developed will describe in 
the water management responsibilities, procedures, 
and actions of the Corps and other federal, state, 
aa local for various types of water emer- 
on. Tie Cones ’ New Orleans District is re- 
uae for pn ata the plan for the state of 
Louisiana. An important component of the plan is 
a statewide inventory of water and wastewater 
systems. To fill data gaps and to update water use 
data available to the state, a water use survey is 
beingr developed jointly by the Corps and the 


— Jae oe sg of Health and Human Re- 

meg urged, — it 4 - most 
inners steaeaiions for ) water 
wines ola & tee ak drinking water 
o- ap ‘gencies. (Author’s abstract) 


REGULATORY STRATEGY GOVERNING THE 
DISCHARGE OF MINING WASTE TO LAND 
IN CALIFO 


CALIFORNIA, 
California State Water Resources Control Board, 


Sacramento. 
For primary bibliographic entry see Field 5G. 
W87-05080 


bibliographic entry see Field 5G. 
Wa7 05130" 


6F. Nonstructural Alternatives 


ADAPTIVE MANAGEMENT: LEARNING 


wrence. 
vironmental Law, Vol. 16, No. 3, p 431-460, 
Spring 1986. 76 ref. 


Descriptors: *Adaptive management, *Columbia 
River tin Fish and Wildlife Program, *North- 
west Power = ie Council, *Fish, *Water law, 
*Hydropower development, Salmon, Trout, 
Policy Environmental protection, Wild- 
life, Governmental interrelations. 


Adaptive management sgt, framework de- 
signed to meet the un ory of the 
Columbia River Basin Fish and Wildlife Program 
of the Northwest Power Planning Council. The 
program attempts to substantially rebuild salmon 
and steelhead trout tp poe decimated by more 
than half a cen! Pane ating development. 
This un bane ae effort now comprises the 
world’s largest program of mye ae restoration. 
The major oe the program is biologi- 
cal uncertainty. ywledge of _—, fishing 
stocks and practices is imperfect. Restoration on 
the scale contemplated has not been previously 
attempted. Yet Congress clearly intended for 
action to be taken tm mg Adaptive Ze- 
ment emphasizes the ee ae 
it in protecting and enhancing wildlife. By 
— program —, = reopen it is 
le to proceed wit while learning 
ow to do so more effectively ry ® future. Disci- 
plined implementation of the Columbia Basin pro- 
gram can it benefits for fish and 
wildlife, complementing advances in management 
of salmon harvest that have been achieved recently 
by state and tribal fisheries agencies. (Author’s 


abstract) 
W87-04436 


REEXAMINING THE PARITY PROMISE: 
MORE CHALLENGES THAN SUCCESSES TO 
THE IMPLEMENTATION OF THE COLUM- 
BIA BASIN FISH AND WILDLIFE PROGRAM, 
Lewis and Clark Coll., Portland, OR. Natural Re- 
sources Law Inst. 

For primary bibliographic entry see Field 6E. 
'W87-04437 


MISPLACED ROLE OF COST-BENEFIT 
ANALYSIS IN COLUMBIA BASIN FISHERY 
MITIGATION, 

For cored bibliographic entry see Field 6E. 
W87-04438 


FERC’S MID-COLUMBIA PROCEEDING: TEN 
YEARS AND ae COUNTING, 

National Oceanic Atmospheric Administra- 
tion, Seattle, WA. Office of General Counsel. 





For primary bibliographic en see Field 6E. 
W87-04439 " 


INTERNATIONAL COOPERATION IN 
WATER RESOURCES MANAGEMENT - 
HELPING NATIONS TO HELP 
United Nations ee 

al Organization, Paris 


VES, 
tific and Cultur- 
(France). Div. of Water 


Sciences. 
J. S. Gladwell. 
Hydrological Sciences Journal HSJODN, Vol. 31, 
No. 4, p 515-527, December 1986. 6 ref, append. 


Descriptors: *International 


6G. Ecologic Impact Of 
Water Development 


CUMULATIVE IMPACTS OF HYDROPOWER 
ix Cena os UNDER NEPA, 
Inc., Seattle, WA. 


Associates, 
Fer primary tanry tiblogrephis entry see Field 6E. 


ae IN MARL AND PEAT 
SEDIMENTS THE FLORIDA EVER- 


GLAD 
Old Dominion Univ., Norfolk, VA. Dept. of Bio- 
logical Sciences. 
Fer pinay bibliographic entry see Field 2H. 


PUMPED-STORAGE STATIONS AND THE 
LIFE OF a te ia 
IL. E. Dyachuk, O. G. Kaftannikova, I. E. 
Ere be Vv. Koval’, and V. I. Scherbak. 
Construction HY HYCOAR, Vol. 22, 
No 12, Pedy = ters ee deen 1 tab, 1 ref. Translat- 
ed from Gidrotekhnicheskoe Stroitel’stvo No. 5, p 
12-14, May 1986. 


Descriptors: ‘“< ~ diversity, *Pum storage, 
*Chlorophyil, lankton, 
*Reservoir fisheries: Kiev, Soviet “Tai Algal 
— mr bla gg Biomass, Aquatic orga- 


the Kiev 


cating some of pigments as a 
result of PSS operations. However, the working 


gee, Doras Ao Sm 
‘or entry see ls 
W87-04771 


DESIGNING HYDRO RESERVOIRS TO PRE- 
VENT TROPICAL DISEASES, 
Fon = Molioraphic Mos Field 8A. 

‘or entry see . 
ws7-04773 


ENVIRONMENTAL IMPACT OF THE 

SANMEN GORGE PROJECT, 

Scientific and Technological Information Inst., 

Beijing (China). 

W. Xiutao. 

International Water Power and Dam Construction 
IWPCDM, Vol. 38, No. 11, p 23-24, November 

1986. 5 fig, 2 ref. 


Descriptors: *Sediment it accumulation, *Hydroelec- 
tric plants, *Dam, *. *China, *Sanmen 
Gorge project, *Environmental effects, Reservoirs, 
ice, Jam Corenbwater, lewis, . Wenniogsng 
ice a undwater aterlogging, 
Saline soils, Sediment flushing, Subsidence. 


The Sanmen Gorge project, which was planned to 
be a 1200 MW project on the Yellow River 
OS ee weap dpowoasade. sa 
unanticipated sedimen the reservoir 
ning in 1960. Soseadear Gracies cat Gen dows 
Soe Owe Se Sele See ee ee 
farmland in the Central Shaanxi Plain. The project 
did, however, provide valuable control of ice jam- 
induced floods below the dam. Groundwater levels 
around the reservoir rose, giving rise to saliniza- 
tion and waterlogging, cave-in of water wells, 


ge proj 
= 4 ankd cas fine a 

mental impact study should be conducted to 
implementation of similar sized projects. (Roches- 


ter-PTT) 
W87-04774 


AND THE ENVIRONMENT: EVALU- 


International Water Power and Dam Construction 
mus 38, No. 11, p 25-28, 33, November 


irrigation proj 
=m Silent pia ydro project, Nam 
a Tasmania, Australia, India, Nara- 
basin development, Indonesia, Thai- 
oon Developing countries. 


Environmental tradeoffs exemplified by the 
project (Indonesia), the Frank- 
‘asmania, 


The N Teena tive River basin (India) development 
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vay culane qacbeumaned auanean ety SOUR on 
way various environmental concerns are 
are a 


HABITAT USE OF IRRIGATED LANDS BY 
CALIFORNIA QUAIL IN NEVADA, 
Nevada Univ., Reno. Dept. adiaien Wildlife and 


Forestry. 

D. P. Stinnett, and D. A. Klebenow. 

The Journal of Wildlife a Vol. 50, No. 
3, p 368-372, July 1986. 3 tab, 11 ref. 


GEMENT, 
— Ames. Dept. of Animal Ecolo- 


and J. 
The Journal of Wildlife le Management, Vol. 50, No. 
3, p 392-397, July 1986. 2 fig, 1 tab, 28 ref. 


*Water- 


bird species in 30 Iowa 
prairie from 2 to 17 per marsh 
in 1983 and 1984. All marshes were similar in 
physical characteristics, except for size and isola- 
tion from other marshes. A two variable regression 
model containing size and isolation accounted for 
75% of the variation in species richness. Ten of the 


lation are important wildlife 
habitat management considerations. Gates 4 ab- 


Wwer-04872 

FUL EUCALPYTS ECOLOGICALLY HARM- 
Saw bibliographic entry see Field 4C. 

7. RESOURCES DATA 

7A, Network Design 


HYBRID po FOR SEASONAL 


Asta it of Tech ok (Thailand), 

H. N. Phien, and 

Water S. A. WASADV. Vol. 12, No. 3, p 109-118, 
July 1986. 2 fig, 14 tab, 12 ref. 


cain *Hybrid method, *Seasonal storage, 
*Streamflow, Mekong Basin, Tachia Basin, Reser- 
voirs, Catchment areas. 





Field 7—RESOURCES DATA 
Group 7A—Network Design 


The amount of water stored in a reservoir can be 
utilized more efficiently if it is possible to forecast 
future inflows. However, not many techniques for 

pane pep non he fo have been devised. 


been introduced, 
in which regression analysed in model len 
estimation, and a time 
a mg soouh coud tn pooviding tosenssts wt 
long times. Because of this combination, the 
j= Rach ea referred to as the Hybrid Method. 
In this study, the Hybrid Method is evaluated 
oo a a 
practical applications to monthly streamflow fore- 
=o. It's found that the Hybrid Method and 
versions produce satisfactory fore- 
pen nn ger ag pon etapa al 
ever, oe eeilioen with sual Galena 
— to iorm very poorly. (Author’s ae | 


CONCEPTUAL DESIGN FOR A GROUND- 
WATER QUALITY MONITORING STRATEGY, 
ee Univ., Iowa City. 


The Environmental Professional, Vol. 8, No. 3, Pp 
244-264, 1986. 2 fig, 12 tab, 47 ref. 


*Management planning, *Model stud- 
ies, “Groundwater management, *Monitoring, 
*Water quality control, *Aquifers, Groundwater 
— Land use, Soulegy. Public health, Cost 

analysis. 


A A ee design for a groundwater —— 
strategy based on assigning w 

me information and other potential aieins 
factors is proposed and illustrated. It is further 
refined formulated as a 

integer pro ag Fad allocating moni- 
toring resources Types of monitoring 
are ambient, self, i, and consumer pro- 
tection. of monito: seeks to address the 
questions of what, where, and when and how often 
to monitor. Major eg governing monitoring 
activities are sources of contamination, land use, 
and aquifer vulnerability; health and ecological 
effects; population exposure; statistical behavior of 
contaminants in Li cee cost of sampling, 
analysis, and assurance; and regulations. 
(Rochester-! 
W87-04817 


— MODEL FOR SPATIAL-TEMPORAL 


Stanford Univ., CA. Dept. of Statistics. 
ad pon bit ibliographic entry see Field 2A. 


DESIGN OF NATIONAL, REAL-TIME WARN- 
ING SYSTEMS WITH CAPABILITY FOR SITE- 
SPECIFIC, FLASH-FLOOD FORECASTS, 

Iowa Univ., Iowa City. Dept. of Civil Engineer- 
ing. 

K. P. Geor; 

Bulletin of the Aenetinen Meteorological Society 
BAMIAT, Vol. 67, No. 10, p et 39, October 
1986. 1 tab, 56 ref. 


Descriptors: *Flash floods, *Floods, *Flood fore- 
casting, *Rainfall-runoff relationships, *Warning 
systems, *Prediction, Runoff, Forecasting, Projec- 
tions, Design criteria, Networks. 


Presented are necessary requirements of a modern- 
day flash flood warning s that is capable of 
site-specific forecasts and that is suitable for nation- 
al im; tation. The requirements are identified 
on the ee nag pe character of the 
ong fw pm Ra le 
nature o forecast lure. temporary 
theories of heavy-rainfall and runoff generation 
and development are reviewed. Floods require co- 
ordinated efforts in several areas for their accurate 
prediction. This is in accordance with present-day 
plans for lar; coordinated meteorologi 
and hydrological experiments in the to 
be conducted in the United States. The 
ae it of the observation networks should 
ide information to improve our understanding 
of hydrometeorological and of their cou- 
pling in nature. (Wood - 


W87-04976 


DIFFERENT NEEDS BREED MANAGE- 


MENT’S HEED, 

American Water Works Service Co., Inc., Haddon 
Heights, NJ. 

P. Hersch. 

Water Engineering and Management WENMD2, 
Vol. 133, No. 11, p 12, November 1986. 


Descriptors: “Measuring instruments, *Water 
treatment, *Systems engineering, *System instru- 
mentation, *System planning, Long-term planning, 
Short-term planning, Planning, Equipment, Instru- 
mentation. 


Utilities have different instrumentation needs 
which must be — into account when installing 
or up; ystems. Management consider- 
ations should oe ape system/instrument harmony, 
long- and short-term objectives, equipment reliabil- 
ity, and personnel acceptance. Each of these fac- 
tors was discussed and related to overall system 
design. Proper instrumentation was considered es- 

sential for supplying the facts needed for an effi- 
= utility it system and for cost-effec- 

don Woon Pe 


W87.04978 
7B. Data Acquisition 


DEVICE FOR SAMPLING THE MUD-WATER 
INTERFACE IN EUTROPHIC LAKES AND 
BOGS FOR RESIDUE ANALYSIS, 

Simon Fraser Univ., Burnaby (Banish Columbia). 
Dept. of x4 Sciences. 

M. Noble, P. C. Oloffs, R. So, J. Yee, and F. Yuen. 
Journal of Environmental Science and Health (B) 
ong Vol. 21, No. 5, p 359-373, 1986. 3 fig, 8 
ref. 


Descriptors: *Samplers, *Sampling, *Sediment 
analysis, *Sediments, *Mud-water interface, *Eu- 
trophic lakes, *Bogs, *Sediment samplers, Per- 
formance evaluation, Field tests. 


A tubular sampler was developed to obtain layered 
samples of loosely-aggregated, flocculent sedi- 
ments from bogs and eutrophic lakes. The samples 
obtained are up to 50 cm long and 15 cm in 
diameter. The sampler is free from protuberances, 
permitting intact, layered samples to be taken. The 
device is about 85 cm long. A pneumatic closing 
mechanism is used that is controlled from above 
the water surface. An extendible handle for manip- 
ulating the sampler and for guiding it into place is 
fastened to the upper end of the sampling tube. 
The performance and tion of the sampler in 
the field are described. (Rochester-PTT) 
W87-04383 


MONITORING OF ABIOTIC COMPART- 
MENTS FOR TRACE METALS: DIFFICUL- 
TIES, STRATEGIES AND USE OF SURVEYS, 
Nederlands Inst. voor Onderzoek der Zee, Texel. 
C. J. M. Kramer. 

Environmental Monitoring and Assessmen' 
EMASDH, Vol. 7, No. 2, p 169-187, Septamher 
1986. 7 fig, 3 tab, 50 ref. 


Descri tors: *Wadden Sea, *North Sea, *Monitor- 
ing, *Trace metals, *Sampling strategy, Statistics, 
Sediment deposition, Sediment resuspension, Ref- 
erence stations, Oceanography. 


Based on surveys of the Dutch Wadden Sea and 
North Sea, the = of monitoring dissolved 
and particulate ions in the water and the sedi- 
— are discussed. Topics include: deposition/ 
effect of resuspension on particulate 

lived concentrations, frequency and densi- 

ty <a poaons ob strategies for monitoring of water 
and sediments, and the use of surveys for monitor- 
ing. The low concentrations of trace elements in 
marine waters demand strict — and sample 
handling procedures, which es routine sam- 
Fist ely to be carried out on a routine basis. 
variability in both dissolved and particulate 
constituents may cause monitoring results to be 


difficult to interpret. At least one (reference) sta- 
tion should be established at which many param- 
eters (major and minor constituents, physical pa- 
rameters) should be collected in uencies of 
days to weeks to improve knowledge of the behav- 
ior of many components under various environ- 
mental conditions. Because variability is less in 
open sea areas, monitoring there should be over 
many station with lower frequency. Monitoring of 
colimeate thedid Ge Walled t coma wth 6 mat 
deposition, | if ible in undisturbed sediment. 


(Roc! 
W87-04384 


COMMENTS ON eine ae a CHLORO- 
PHYLL DETERMINATIO aw FIELD, 
Hanover Univ. (Germany, F.R.). Inst. fuer Bio- 


hysik. 

B. E. W. Ernst. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 107, 

No. 4, p 521-527, October 1986. 3 fig, 1 tab, 28 ref. 

Descriptors: *Fluorometry, *Spectral analysis, 

*Meas' instrument! Ran tae *Algae, 
Lake Steinhuder 

Meer, oe a luorescence methods, 

Calibrations, Correlation analysis. 


‘he l1.f1. 





The in-vivo-chl of algae at 
680 nm is quenched by the electron transport chain 
of photosynthesis. Hence the potential coe gel nad 
SS es eee Se oe 
fluorescence diff between the blocked (with 
chlorophenyl-dimethyl-urea (CMU)) and unb- 
locked chain (deltaF sub CMU). The fluorescence 
of the blocked chain (F sub CMU) should give a 
measure for the total chlorophyll-a content. These 
correlations were tested in a limno-corral-experi- 
ment in August 1980 in lake Steinhuder Meer 
(shallow, z = 1.35m, eutrophic) with a particularly 
designed field fluorometer and found to apply 
rather well; F sub CMU versus total chl-a: r = 
0.95, deltaF sub CMU versus pri productivity 
over quantum flux: r = 0.83. The results did not 
cover changes in physiological state or species 
composition as would be expected between differ- 
ent regions, seasons or lakes. Colony forming algae 
showed deviations due to selfabsorption. The io. 
rescence methods require calibration by classical 
methods, however, they are simple, quick and 
cheap and apt for automatization. (Author’s ab- 


stract) 
W87-04411 


SECCHI DISK SCIENCE: VISUAL OPTICS OF 
NATURAL WA’ 

National Oceanic and Atmospheric Administra- 
= Seattle, WA. Pacific Marine Environmental 


R. W. Preisendorfer. 
Limnology and Oceanography LIOCAH, Vol. 31, 
or 5, p 909-926, September 1986. 1 fig, 2 tab, 2 


soe *Secchi disks, *Turbidity, *Optical 
ies, *Reviews, Water quality, Water depth, 
Callbrations Light penetration, Euphotic zone, Es- 
= Attenuation, Photopic zone, Zones, Hy- 
080! 


The Secchi disk is a circular white disk that is 
lowered into a natural body of water by a human 
observer until it disappears from view. The depth 
of disappearance is a visual measure of the clarity 
of the water. This review examines the physical 
and physiological basis of the Secchi —_ 
dure. The theory of the white disk is detailed to 
show the underlying assumptions and the conse- 
my strengths and limitations of the procedure. 
theory shows how to use a calibrated Secchi 
disk to B gee illuminance levels as a function of 
depth. In particular it is shown how to predict the 
euphotic 4 depth of a medium. Ten laws of the 
Secchi disk are stated verbally and in mathematical 
form. The laws show how variations in properties 
pf the disk and the surrounding light field affect 
a of disappearance of the disk. Theory and 
les lead to the following three main conclu- 
pa ? @) the Secchi disk reading zeta sub SD (in 
meters) yields a quantitative estimate of a single 
apparent optical property (alpha + K) (per meter) 





of a natural hydrosol, where alpha is the 
pic) beam Frame coefficient and K the 

diffuse attenuation coefficient of the medium; 
sy the primary function of a Secchi disk is to 
provide a yon A visual index of water clarity via 
pt ott ge Fi gh + K; (iii) to extend the use of 
the Secchi objective electronic 
measurements of alpha or of K, or both, is to risk 
psa Ral or abusing this primary function. (Au- 

's abstract 

W87-04425 


hoto- 
hoto- 


ELECTRONIC FLOWMETER FOR IRRIGA- 
TION WATER BASED ON A PLATE ORIFICE 
(N ELEKTRONIESE DEURSTROMINGS- 
METER VIR BESPROEIINGSWATER, GEBA- 
SEER OP ‘N PLAATMONDSTUK), 

— Univ. (South Africa). Dept. of Engi- 


W.P. ry Wessels, and W. H. Ste: 
Water & A. WASADYV, Vol. 12, 2 No. 3, p 161-166, 
July 1986. 2 fig, 1 tab, 6 ref. 


Descriptors: *Flowmeters, *Performance evalua- 
tion, *Irrigation water, *Measuring instruments, 
Computers, Automation, Irrigation systems. 


An electronic water meter, developed for —_ 
tion purposes, is described. It is based on an o: 

eee ee 
ducer, a micro-processor with automatic zero 
referencing. The meter is a self-contained unit 
which can be programmed to determine a limited 
number of statistical properties of the flow being 
measured. It can also communicate with an exter- 
nal computer. The accuracy of a prototype accord- 
ing to volumetric tests was found to be well within 
the expected accuracy of +/- 2%, with the flow 
rate varying over a range of 3.5 I/s to 35 I/s. A 
——e of the meter is included. (Author’s 


MERN 
BEI DER BELASTUNG VON PFLANZEN MIT 


\UFTSCHADSTOFFEN UND KLIMASTRESS), 
Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen, Neuherberg (Germany, F.R.). 

fuer Bodenkunde. 


H. D. Payer, C. Bosch, L. W. Blank, T. 
Eisenmann, and K. H. Runkel. 
Forstwissenschaftliches Centralblatt, Vol. 105, No. 
4, p 207-218, September 1986. 6 fig, 13 ref. 


Descriptors: *Climate simulation, *Spruce trees, 
ra *Acid fog, *Acid rain, *Air — 
effects, *Environmental chambers, *Acid fog, Air 

pollution, Climatic stress, Bavaria, Plant patholo- 
gy. Hy aaa, ion concentration, Water pollution 


The climatic and pollutant conditions simulated 
the new environmental chambers of the GSF Ge 
sellschaft fuer Strahlenforschung) during the 
course of the first (five-month) experiment are 
described. The equipment consists of four sub- 
chambers within a single environmental chamber, 
permitting different pollutant levels in each sub- 
chamber while maintaining a uniform climate for 
= = oman Sata thed oloe 
old c lorway spruces. so-call t 

also used to assess the technical 


istic experimental conditions. The factorial design 
with 16 groups analyzed the effects of normal 

ee Oe eee 
low vs. ted ozone concentrations, misting 
with water of pH 5.6 vs. water of pH 3.0, oa 
fertilized vs. unfertilized soil. The climatic condi- 


this exposure program 
ment of the technical 
is given. Although 


are outlined and an =the 
formance of the chambers 
climate chamber can not 


function as a meteorologically accurate simulation 
of total climate it can usefully simulate the effects 
of individual factors relevant to a given species 
bern a (Airone-PTT) 


ATTEMPTING FLOW FORECASTS O 

INDUS RIVER, PAKISTAN, USING REMOTE. 
LY SENSED SNOW COVER DA’ TA, 

Waterloo Univ. (Ontario). 

For primary bibliographic entry see Field 2E. 
W87-04555 


DYNAMIC CALIBRATION OF TIPPING 
BUCKET RAINGAUGES, 

Lund Univ. (Sweden). Dept. of Water Resources 
Engi pos. 

J. Niemczynowicz. 

Nordic Hydrology NOHYBB, Vol. 17, No. 3, p 
203-214, 1986. 8 fig, 5 tab, 4 ref. 


Leen ae ge *Computers, *Data *Cali- 

*Rain gages, *Measuring instruments, 
Rainfall, Precipitation, Performance evaluation, 
Rainfall intensity. 


Since most data are processed in the computer, 
field data collection should be in a computer com- 
— form. Ti bucket raingages produce 
fall data in al form which can be readily 
pon by computers. The volume of water 
which tips the bucket is not a constant, but a 
function of rainfall intensity, the calculation of 
which is usually performed by an empirical, non 
linear —- poger ver The esol calibra- 
tion of types of tipping bucket raingages 
extensively used in the Nordic countries was per- 
formed. be tested and calibrated gages were the 
LTH the PLUMATIC gage, and the 
RIM per. The procedure involved in the dy- 
namic calibration of the tipping bucket raingages is 
described. Examples of typical calibration curves 
are provided. The magnitude of errors, in respect 
of measured rainfall intensity, which occur when 
linear gage calibration is used is also stated. (Au- 
thor’s abstract) 
W87-04557 


TIME-DOMAIN REFLECTOMETRY METHOD 
FOR MEASURING SOIL WATER CONTENT 


SALINITY, 
Agricultural Research Service, Riverside, CA. Sa- 
linity Lab. 
For primary bibliographic entry see Field 2G. 
W87-04595 


ANALYSIS FOR TRACE AMOUNTS OF GEOS- 
MIN IN WATER AND FISH, 

Agricultural Research Service, New Orleans, LA. 
Southern Regional Research Center. 

For primary bibliographic entry see Field 5A. 
'W87-04602 


FIELD TESTING OF A LARGE VOLUME 

LIQUID-LIQUID EXTRACTION DEVICE FOR 

ee ORGANICS IN NATURAL 
A’ 


TERS, 
National Water Research Inst., — (Ontar- 
re aa bibley eae vam Field 5A. 

or primary graphic entry see 
ws 04619 


SIMPLE DEVICE FOR ISOLATION OF OR- 

GANIC COMPOUNDS FROM WATER, 

Gdansk Technical Univ. (Poland). Inst. of Inor- 
ic Chemistry and Technology. 

Fer primary bibliographic entry see Field SA. 

W87-04621 


HEADSPACE EQUILIBRATION TECHNIQUE 
FOR MEASUREMENT OF DISSOLVED GASES 
IN SEDIMENT PORE WATER, 

Maryland Univ., Solomons. Chesapeake Biological 


Lab. 
For primary bibliographic entry see Field 2H. 
W87-04629 


RESOURCES DATA—Field 7 
Data Acquisition—Group 7B 


HANDLING OF ENVIRONMENTAL AND BIO- 
LOGICAL SAMPLES VIA PRE-COLUMN 
TECHNOLOGIES, 

Vrije Univ., Amsterdam (Netherlands). Dept. of 


. Frei, M. W. F. Nielen, and U. A. T. 


Brinkman. 

International Journal of Environmental Analytical 
Chemistry ITEAA9, Vol. 25, No. 1-3, p 3-35, 1986. 
18 fig, 20 ref. 


Descriptors: *Water analysis, *Sample tion, 
*Measuring instruments, *Pollutant identification, 
*Chromatography, —— chemistry, *Auto- 
mation, Extraction, LC, Adsorption, Ion ex- 
— Computers, Sampling, Sample preserva- 


Sample handling is still a weak point in chromatog- 
ge a ee = aoe One 
consideration ¢ automation potential of new 
procedures. Solid-liquid extraction techniques in 
combination with pre-column technology are par- 
ticularly promising in this — The construc- 
tion and geometry of pre-columns both for con- 
ventional and narrow-bore HPLC are of major 
importance, since band broadening should be _ 
at a minimum for an optimal functioning o 
analytical system. The various operations that can 
be carried out with such a pre-column are trace- 
enrichment, clean-up of the sample which on 
on the type of adsorbents used in the 
ie. polar or apolar materials, ion exc! ers or 
metal covered surfaces, etc., protection of the ana- 
lytical column, field sampling and storage of sam- 
ples and as a substrate for on-column chemical 
derivatizations. These various are dem- 
onstrated with practical examples from the fields 
of environmental and biological analysis. The se- 
lectivity can be further enhanced by coupling pre- 
column technology with selective detection modes 
such as diode array UV, electrochemical or fluo- 
rescence detection. This enables the construction 
pr peer optimal and integrated analysis systems which 
are fully automated and microprocessor con- 
trolled. They can also be made compatible with 
miniaturized LC-technology. (Author’s abstract) 
W87-04635 


GAS FILTER RADIOMETER FOR CARBON 


MONOXIDE DURING THE 
1979 MONSOON EXPERIMENT 
(MONEX), 

National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

For rout bibliographic entry see Field 5A. 
'W87-04684 


OPTIMIZED RETRIEVALS OF PRECIPITA- 
BLE WATER FIELDS FROM COMBINATIONS 
OF VAS SATELLITE AND CONVENTIONAL 
SURFACE OBSERVATIONS, 
National Aeronautics and Space 
Greenbelt, MD. Goddard Space it Cent 
For deren bibliographic watipen see Field "B. 
W87-0468 


Administration, 


ATMOSPHERIC MEASUREMENTS OF NI- 
TROGEN DIOXIDE WITH A SENSITIVE LU- 
MINOL INSTRUMENT, 

Unisearch Associates, Inc., Concord eg 

H. I. Schiff, G. I. . Mackay, C. Castledine, G. W 
Harris, and Q. T: 

Water, Air and Soil Pollution WAPLAC, Vol. 30, 
No. 1/2, p 105-114, September 1986. 8 fig, 4 ref. 


Descriptors: *Measuring instruments, *Acid rain, 
*Air pollution, *Pollutant identification, *Chemilu- 
minescence, *Nitrogen dioxide, *Nitrates, Field 
tests, Urban areas, Rural areas, Photochemistry, 
Transport, Spectral analysis, Temperature, Moni- 
toring. 


The measurement of NO2 in air is of paramount 
importance for a number of reasons. Its presence in 
the atmosphere, whether from natural or human 
sources, initiates atmospheric chemistry. NO2 is 
which can be 

it to produce O3. A 


ly sensitive, lightweight, portable instrument 





Field 7—RESOURCES DATA 
Group 7B—Data Acquisition 


for continuous monitoring of NO2 
chemilumines- 


conversion of NO2 to NO. It does 
to H202, NO, HNO3, NH3, CO, 
co2, or 
the O3 being less than 0.2% of 
i to of its 
to NO2. The response time of the instru- 
peng cay omer g eremggsn hey enen 
pg he pe > f about 2% 7C eo 
o! it 
electronically. Measurements were 
made with the instrument during a number of field 
missions in polluted urban and relatively clean 
rural air. The relative influences of p! 
and transport from local sources was observed. 
Simultaneous measurements made with this instru- 
ment and the unequivocal tunable diode laser ad- 
spectroscopy method have shown excel- 


lent a (Alexander-PTT) 
W87-04701 


eS Es 


which is 


GERY, 
Watermeyer, on Piesold and Uhimann, Ash- 


ford (England). 
M. Cambridge, J. McMahon Moore, and A. A. 
Canas. 


International Water Power and Dam Construction 
——s 38, No. 10, p 13-17, October 1986. 


: *Satellite technology, *Remote sens- 
ae “Landsat, *Acrial 


Landsat multi-spectral scanner (mss) imagery in 
form was used, in conjunction with 
hic and em maps, during 
the preliminary p! studies of potential dam 
sites in the Ula Jelai River basin, peninsular Malay- 
sia. The Imperial College prototype analogue 
ee cheered caemaine eaten, 


og wey images for drainage, 

mre fold, d joint trace (tectonic 
yo Re to provide information on 

ition _— scales between 1:250,000 

— 1:50,000. Remotely , en- 


cheap, convenient, and 


ing geologic and topographic maps for preliminary 
regional site assessment in remote terrain. (Au- 


AND - 
STATE OF THE ART AND FUTURE DEVEL- 
F primary bibliographic entry see Field SF. 
lor entry see A 
W87-04786 


MEASURING SEWER SAG, 
ee eee E 

S. Chatterjee, and F. DeCarlo. 

— ‘oo. Vol. 3, No. 11, p 17-18, No- 


cd wed provide «deta en 
Oo See Sa et ae 
and dimensions 


inclinometer 
production. pe 
simply be collection system 


tensive ey, television i ion me 
could cost $80,000 and requires ones ont 
maintenance expenditures, may be ah 
information on sag, and fails to indicate areas of 
excessive sludge deposits. (Rochester-PTT) 
W87-04804 


BASED ON 

Sievers Research, Inc., Boulder, © tute 

R. S. Hutte, R. E. Sievers, and J. W 

Journal of Chromatographic Science ee CHSBZ, 
Vol. 24, No. 11, p 499-505, November 1986. 3 fig, 1 
tab, 36 ref, append. NSF Grant ISI 8521288. 


Descriptors: *Sampl 


GAS CHROMATOGRAPHY _ DETECTORS 
CHEMIL! 


at 12-45 and ae ; - liter 
at - 
——. The level of — seers Ml | from 
nanograms 4 
and dimethylarsi al 
Humber Sica. (Author’s abstract) 
'W87-04838 


ae ANALYZER BY A POTENTIO- 
IC METHOD FOR TOTAL ORGANIC 


CARBON IN WATER, © 
Compagnie Generale des Eaux, Paris (France). 
ee Dutang, R. Rosset, M. Caude, and 


Interatonal Journal of Eavironmen 





—— “Polat eatification, *Gas chro- 
Detection 


fg = I pee 

analysis, Nitric oxide, Ozone, 
Thernal energy analyzer, Nitrogen, Sulfur, Hy- 
drogen Geoelan Sulfur dioxide, Ammonia, Sludge, 
Aromatic compounds. 


The development of chemiluminescence (CL) de- 
——- for J ghomen beeen oy oe (GC) analysis is 

rs can be used to detect small 
poston ‘of reactive analytes in the =, = 
much greater concentrations of other species, 


reducing or ry pe sample a or fae 


generally more expensive cence 
Sevand mamashons guiee as sania inna 
or are formed in the CL reaction sometimes 
large post-column dead volume of the CL reaction 
chamber can introduce band and limit 
the use of capillary columns. The most widely used 
CL detectors for GC are based on the nitric oxide/ 
ozone reaction. When nitric oxide reacts with 
ozone, only a small fraction of the nitrogen dioxide 
formed is in an electrically excited state. The first 
GC detector this reaction was the thermal 
—— analyzer ). The redox CL detector 
Guru aan test @: wha of compounds 
— of whether they contain nitro; In the 
selective detector, reduced com- 
— react with F2 to form vibrationally excited 
ydrogen flouride and other species. A GC CL 
detector for reduced sulfur compounds has also 
been devel based on the chemiluminescent 
reaction with ozone to form electrically excited 
sulfur dioxide. Applications of CL detectors for 
GC analysis include measurement of ammonia and 
amines in ambient air, analysis of — and 
determination of nitro-aromatics in sludge. (Mi- 
chael-PTT) 
W87-04831 


DETERMINATION OF ORGANIC FORMS OF 


iC 

TOGRAPHY-ATOMIC ABSORPTION, 
—— Univ. (Ontario). Inst. for Environmental 
A. Paudyn, and J. C. Van Loon. 
Fresenius’ Zeitschrift fuer lytische Chemie 
ZACFAU, Vol. 325, No. 4 p 369-376, October 

. 6 tab, 14 ref. Ontario Ministry of 
Envi ject No. 140. 


Descriptors: *Sample preparation, *Water analysis, 
ring instruments, ae identification, 


Dimeth. 
Methylarsine, Ontario, Humber River, 
ne limits. 


A 45 centimeter column packed with Tenax was 
used to separate and determine the methylated 
Imercury, methylmercury 


142 


tal Analytical 
stry IEAAS, Vol. 20, No. 1, p 1-12, 1985. 4 
fig, Ttab-1 


*Water anal *Sample 
a oar wom oH many be 


An industrial analyzer based on photochemical 
oxidation of substances it in water 


: i Beiy 
—_— hosphoric acid and bubbling with com- 
pressed filtered air. Peroxodisulfate was introduced 
and ultraviolet irradiation was carried cut. Refrig- 
eration of the sample was retarded so that oxida- 
tion could occur at a greater than ambient temper- 
. Oxidation was Close to 100% even 


laboratory measurements 
a Dohrmann 80 analyzer. (Author’s rape dar 
W87-04882 


—_— OF REMOTE METER READ- 


a Illinois Water Corp. Cones. 
pat poe Siliogenpiio om entry see Field 5F. 


ESTUARINE AREAS OF PERNAMBUCO 
ESTUARINAS DE PERNAMBUCO), 
(Dina. Dept. ie oe de Pernambuco, Recife 

(Brazil). Dept. de Oceanografia. 
For primary bibliographic entry see Field 2L. 
W87-04916 


ORIFICE PLATES FOR FURROW 
MEASUREMENT: PART 1 - CALIBRATION, 


primary bibliographic entry see Field 3 3F. 
W87-04919 


ORIFICE PLATES FOR FURROW FLOW 
MEASUREMENT: PART II - DESIGN AND 


a WEST AFRICA AND THE EAST ATLAN- 
Pennsylvania State Univ., University Park. Dept. 
of Meteorology. 





For primary bibliographic entry see Field 2B. 
W87-04973 ale 7 


FRONTOGENESIS AND SYMMETRIC STA- 
pd IN A MAJOR NEW ENGLAND SNOW- 


IRM, 
For pri bibliographic entry see Field 2C. 
ws7.04974 ine - 


SOME COMMENTS ON PASSIVE MICRO- 

WAVE MEASUREMENT OF RAIN, 

National Aeronautics and S Administration, 
pace Flight Center. 


the American M Society 
BAMIAT. Vol. 67, No. 10, p mere aD, October 
1986. 6 fig, 9 ref. 


Descriptors: *Measuring instruments, *Remote 
sensing, *Rain, *Mi radi- 
ation, *Rain measurements, ts, Radiation, Space, Pre- 
cipitation, i Weather, Hydrometeors, 
Attenuation, Satellite technology. 


It is argued that because microwave radiation 
interacts much more amaoy with hydrometeors 
than with cloud particles, microwave measure- 
pe gage Fale ER. cape Song Sed 
making global 





Water ater Engineering and Management WENMD2, 
Vol. 133, No. 11, p 11, November 1986. 


Descriptors: *Flow, *Flow measurement, *Water 
treatment, *M: instruments, *Wastewater 
treatment, Water supply, Flowmeters, Rate meters. 


Measurement of flow is important in water and 
wastewater since it is the basis for all 
agg — procedures, chemical feed selec- 
tion rates and performance evaluation. Various 
devices for the measurement of flow were men- 
discussed briefly. It was recommended that selec- 
tion of the proper flowmeter be given careful 
consideration based on familiarity with both the 
j lication and the variety of flow- 
le. (Wood-PTT) 
W87-04 


IN A MEROMICTIC SALINE 
British Columbia Univ., Vancouver. Westwater 
Research Centre. 


bibliographic entry see Field 5A. 
weroses! 


CHARACTERIZATION OF FRACTURE PER- 
MEABILITY WITH HIGH-RESOLUTION VER- 
TICAL FLOW MEASUREMENTS DURING 
BOREHOLE PUMPING, 

Survey, Denver, CO. Borehole Geo- 


RESOURCES DATA—Field 7 


Evaluation, Processing and Publication—Group 7C 


hysics Project. 
i i bibliographic entry see Field 4B. 
W8705065 ee 


AIRBORNE GEOPHYSICAL EXPLORATION 
FOR GROUND WATER, 
Peterson, Grant and Watson Ltd., Toronto (Ontar- 


io). 

N. R. Paterson, and R. A. Bosschart. 

Ground Water GRWAAP, Vol. 25, No. 1, p 41-50, 
January-February 1987. 10 fig, 7 ref. 


lion people worldwide do not have access to 
ble water or sanitation. hysical methods 





I tha gram 
would cost U.S. $100 to U.S. $500/sq km. (Alexan- 
der-PTT) 

W87-05066 


ABANDONED WELLS - HOW TO FIND 


THEM, 
On Water Well Association, Worthington, 
For aw bibliographic entry see Field 5B. 


'Y AND COMPARISONS = TEs 


dm biblographic entry see Field 5B. 
ws -05088 


USE OF ELECTROMAGNETIC INDUCTION 
FOR LOCATING SUBSURFACE SALINE MA- 
Seo ee a Se 
. Div. of Water 
Land Resources. 
For oP bibliographic entry see Field 2G. 
W87-05117 


GEOCHEMICAL AND GEOPHYSICAL STUD- 
OF SALT WATER INTRUSION IN COAST- 
AL REGIONS, 


Andhra Univ., Waltair (India). Dept. of Geophys- 
Ics. 


For primary bibliographic entry see Field 2L. 
W87-05119 


ELECTROMAGNETIC MEASUREMENTS FO 
noe HYDROCARBON INVESTIGA. 
Camp, Dresser and McKee, Inc., Annandale, VA 
For primary bibliographic entry see Field 5B. 
W87-05149 


7C. Evaluation, Processing and 
Publication 


‘AL MONTHLY LONG-RANGE 
FORECASTS FOR THE UNITED KINGDOM: 
; ae I, DESCRIPTION OF THE FORECAST- 


Meteorological Office, Bracknell (England). 
For primary bibliographic entry see Field 2B. 
W87-04374 


FRICTION SLOPE AVERAGING IN BACKWA- 
TER CALCULATION 


Monash Univ., Clayton (Australia). Dept. of Civil 
For oy ' bibliographic entry see Field 2E. 
W87-04390 


MODIFIED STRONGLY IMPLICIT PROCE- 
DURE FOR GROUNDWATER FLOW ANALY- 


SIS, 

Indian Inst. of Science, Bangalore. Dept. of Civil 
Engineering. ‘ ) : 

For primary bibliographic entry see Field 2F. 
W87-04401 


ESTIMATION PROCEDURES FOR THE TYPE- 
1 EXTREME VALUE DISTRIBUTION, 
Colorado State Univ., Fort Collins. Dept. of Civil 


Engineering. 

J. A. Raynal, and J. D. Salas. 

Journal of Hydrology JHYDA7, Vol. 87, No. 3/4, 
p 315-336, October 30, 1986. 9 tab, 28 ref. 


Descriptors: *Estimating equations, *Comparison 
studies, *Data interpretation, *Extreme Value 
Type-1 distribution, *Gumbel distribution, *Statis- 
tical thematical studies, Mathemati- 
cal analysis, Mathematica equations, Probability 
weighted moments method, Least squares method. 


Six estimation methods for the Extreme Value 
Type-1 (Gumbel) distribution were analyzed and 
compared by using data generation techniques. 

Considering criteria of bias, variance and mean 
ee Se ee 
op eee ean b 
was concluded that the best linear combination of 
order statistics com: favorably with the other 
Sauer eumies Ge guauaiing eclabeed tens For 
ger samples da gy kh moments 
method was ferred. Likewise, all 
factors of comparison, the least squares and mode- 
interquartile range methods should not be used for 
fitting the Gumbel distribution. (Author’s abstract) 
'W87-04402 


VOLUMETRIC APPROACH TO NON-DARCY 
FLOW IN CONFINED AQ’ 

Technical Univ. of Istanbul (Turkey). Dept. of 
Hydraulics and Water Power. 

For primary bibliographic entry see Field 2F. 
W87-04403 


FREQUENCY ANALYSIS OF LOW FLOWS: 
HYPOTHETICAL DISTRIBUTION METHODS 
AND A PHYSICALLY BASED APPROACH, 
Virginia ey oes Inst. and State Univ., Blacks- 
burg. Dept. of Civil Engineering. 

For primary bibliographic entry see Field 2E. 
W87-04553 





Field 7—RESOURCES DATA 


Group 7C—Evaluation, Processing and Publication 


SIMPLE MODEL FOR SPATIAL-TEMPORAL 


—_— Univ., CA. Dept. oi Siatistics. 
aS nd bibliographic entry see Field 2A. 


FINITE ELEMENT ANALYSIS OF ARCH 
DAMS ON A PERSONAL COMPUTER, 


IWPCDM, Vol. L 38, No. 12, p 19-22, December 
1986. 7 fig, 4 ref. 


Descriptors: *Model studies, Conger nee, 
*Dam design, “Computers, * dams, 
*ADSAS, _ *Model testi a 


studies, Dam foundations, Performance evaluation. 


ly been done using either the SAP IV finite ele- 
ment method (f.e.m.) or using the Bureau of Recla- 
mation’s trial load computer program, 
ADSAS. The effectiveness of both these analytical 
ee 
with actual structur 
accessed sonteel pe pos arch dams. Both programs, 
however, require large main frame computers 
which can be costly and inconvenient for de- 
signer who may not have direct access at his office 
to the hardware. A well documented 
finite element method 
ili on both 


more traditional 
gam ADSAS. A new subset of a popular main- 
finite element computer program is now 


available for use on a computer. The 


analysis are compared. The ANSYS-PC/LINEAR 
f.e.m. computer pro; which on the 
IBM PC, , PC/AT, or other IBM PC compati- 
ble microcomputers, was the most economical and 
— tested. The development of a 
similar to the one used in the 

prowram A ADAP is recommended to increase the 
th dam model capabilities. (Alexander- 


PTT) 
W87-05014 


ANALYSIS OF LONG-TERM ECOLOGICAL 
DATA USING CATEGORICAL TIME SERIES 
REGRESSION, 


Martin. Marietta Environmental Systems, Colum- 


bia, ; 
For primary bibliographic entry see Field 8I. 
W87-05049 


COMPUTERIZED DATA EVALUATION/MAN- 

AGEMENT FOR HYDROGEOLOGIC INVESTI- 

GATIONS, 

Shell Oil Co., Houston, TX. 

c.C. Stanley. 

IN: Petroleum Hydrocarbons and Organic Chemi- 

cals in Ground Water - Prevention, Detection and 

Restoration - A Conference and Exposition, Pro- 
ings of the NWWA/API Conference, Novem- 

ber 13-15, 1985, The Westin Galleria, Houston, 

Texas. 1986. p 28-37, 2 tab. 


Descriptors: *Data processing, *Data evaluation, 
Mame mes *Computers, *Groundwater + 
lution, Automation, Database management, 
agement techniques, Computer programs. 
Vast amounts of data are groundwat- 
er contamination sites. pA omaney my ade 
gic data evaluation and management can be ac- 
complished using various techniques. Spreadsheet 

are utilized to enter data and automati- 


per gt 
— of peeing i sihened Oks data analyses such 
as: (1) ol/enaie hydraulic evaluation, (2) con- 


(3) cross section development, (4) ground- 
ae cont t , and (5) geophysical 
analyses. Many of these rograms, pre- 
viously available only for large e comput- 
er systems, have been repro; to run on 
some of the mone sophisticated personal comput- 
ers. Project management can also be easily acco- 
ae hae several methods. Complicated in- 
are effectively managed with pro- 
eat he lg path analyses or similar 
ues. Multiproject programs can be managed 

use of database management 
— of computer systems Satae/ 
ware) to fit individual its involves 


ware compatibili 

aad here, wi an = one which integrates 
of the discussed poo = provided. (See 

also 0 W#7.05128) (Lantz-PTT) 


DRASTIC: A STANDARDIZED SYSTEM TO 
EVALUATE GROUND WATER POLLUTION 
POTENTIAL USING HYDROGEOLOGIC SET- 


TINGS, 
National Water Well Association, Worthington, 
OH. 


L. Aller, J. H. Lehr, R. Petty, and C. T. Bennett. 
IN: Petroleum Hydrocarbons and Organic Chemi- 
cals in Ground Water - Prevention, Detection and 
Restoration - A Conference and Exposition, Pro- 
ceedings of the NWWA/API Conference, Novem- 
ber 13-15, 1985, The Westin Galleria, Houston, 
Texas. 1986. p 38-57, 4 fig, 11 tab, 2 ref. 


Descriptors: *Groundwater pollution, *Geohydro- 
logy, *DRASTIC, *Data evaluation, Water depth, 
Recharge, — Aquifer media, Soil media, 
Topography, Vadose water, Permeability coeffi- 
cient, Conductivity. 


DRASTIC is a methodology which allows the 
pollution potential of any area to be systematically 
evaluated anywhere in the United States. The 
system optimizes the use of existing data and has 
two major portions: the designation of pable 
units, termed hydrogeologic settings, and ss on 
pm of a relative ranking system call 
RASTIC. oe settings cell 
the major hydrogeologic factor which are used to 
infer the potential for contaminants to enter 
canton. These factors form the acronym 
IRASTIC, and include th to water, net re- 
charge, aquifer media, soil media, topography, 
impact of the vadose zone and hydraulic conduc- 
tivity of the aquifer. The relative ranking scheme 
uses a combination of weights and ati to 
pr roduce a numerical value, called the DRASTIC 
dex, — helps set priorities for areas with 


pollution potential. (See also W87- 
05128) D (Lante-PTT) 
W87-05132 


INTERPRETATION OF GAS CHROMATOG- 
RAPHY DATA AS A TOOL IN SUBSURFACE 
HYDROCARBO 

Amoco Corp., Tulsa, OK 

For primary bibliographic entry see Field 5B. 
W87-05151 


8. ENGINEERING WORKS 
8A, Structures 


FULL SPEED AHEAD: WATER RESOURCES 
ae PUMPS MONEY AND ENERGY TO 


RPS, 
For primary bibliographic entry see Field 6E. 
w8704372 : 
HYDRAULIC DESIGN ALGORITHMS FOR 
PIPE NETWORKS, 
Kentucky Univ., Lexington. Dept. of Civil Engi- 


Rerguiteiey tihtingseght Field 5F 
or primary io ic entry see Fie! : 
W87-04393 es 


STRESS-STRAIN STATE OF THE SAYANO- 
SHUSHENSKOE DAM DURING FILLING OF 
THE RESERVOIR, 
= K. Aleksandrovskaya. 

hnical i COAR, Vol. 20, 


Hydrotec! Construction HY' 
No. 3, p 123-129, March 1986. 5 fig, 4 ref. Translat- 
ed from Gidrotekhnicheskoe Stroitel’stvo, No. 3, p 
5-10, March 1986. 


Descriptors: *Stress analysis, *Sayano-Shushens- 
koe Dam, *Reservoirs, *Gravity dams, *Dams, 
Deformation, Rheology, Hydrostatic level, Con- 
crete dams, Cantilever stresses, USSR. 


The results of — by means of long-term 
on-site observations and inspections indicated 
the gravity-arch dam was in satisfactory condition 
during its construction and simultaneous staged 
filling of the reservoir. The changes in the main 
parameters a stresses, —, 
age heads and discharges which characterize 
static behavior of the structure were occurring in 
agreement with the changes in the hydrostatic 
load, temperature effects, and and 
grouting pada ge of the dam. Si construc- 
tion and loading of the dam substantially affected 
its stress-strain state. The incomplete dam was 
subjected to a constantly increasing hydrostatic 
load which led to a redistribution of arch and 
cantilever stresses, to a decrease of compressive 
stresses in the fourth column, and to an increase in 
the third. The actual values of the arch stresses in 
the first column of the dam at an elevation of the 
upper pool level close to 500m were commensu- 
rate with those calculated for fe 5 normal pool 
level. Temperature and moisture factors caused the 
larger than designed. As th ore by - 
ger . As a result, the upstream face 
of the dam in past stages of filling was compressed 
~ paw f over the entire height. (Wood-PTT) 


GROUNDWATER LOWERING IN THE FOUN- 


ba A. Nepomnyashchii, L. A. Titov, and A. M. 


ae Construction HYCOAR, Vol. 20, 
No. 3, p 130-135, March 1986. 4 fig. Translated 
from Gidrotekhnicheskoe Stroitel’stvo, No. 3, p 
10-14, March 1986. 


——— : *Dewatering, *Groundwater levels, 
* Aqui *Foundation pits, *Kaisiadorys 

pumped-iorage station, *Powerplants, ene res- 
ervoir, Streva River, Confined aquifers, Sand, 
Sand aquifers, Silt, USSR, Water yield, Wells. 


The unified foundation pit of the powerhouse of 
the Kaisiadorys pumped-storage station and re- 
verse canal is located on a cove of the Kaunas 
reservoir with an elevation of the normal pool 
level of 144m at the debouchment of the Streva 
River. It is located at the boundary of two hydro- 
geological subregions and the dl of the Koga ee 
storage station penetrates four ie exca- 
vation for the powerhouse cuts the Likh- 
vin, Odintsovo, and alluvial aquifers a the Quater- 
nary deposits and penetrates 12-13m into silt. The 
silt the deterioration of the strength and 
deformation characteristics of the base sides of the 
pit a . The selection of the method of drain- 
ing the silt was an especially important problem 
during the design of a — of 64 wells with 
submersible pumps. The low permeability of the 
silt, high anisotropy, _ its insignificant water 
yield required the use of special groundwater low- 
ering means able to vacuum the adjacent volumes 


of waterlogged soil. (Wood-PTT) 
W87-0441 


USE OF STRUCTURAL ANCHORS IN UNDER- 
GROUND HYDRAULIC STRUCTURES, 

V. F. Hyushin. 

Hydrotechnical Construction HYCOAR, Vol. 20, 
No. 3, p 135-143, March 1986. 8 fig, 6 ref. Translat- 
ed from Gidrotekhnicheskoe Stroitel’stvo, No. 3, p 
14-19, March 1986. 


Descriptors: *Anchors, *Hydraulic structures, 
Entry portals, Water intakes, Spillway gates, Tun- 





nels, Pressure conduits, Tunnel spillways, Crane 
track supports, Bar supports, Cantilever-bar sup- 
ports, Beam-bar supports, Arch-bar supports. 


Anchors are widely used as anchor supports and 
components of structural elements in mining and in 
underground hydrotechnical construction. In the 
first case the anchor support strengthens rocks in 
the contour zone around a structure and oie og 
the stability of exposures during construction b 
reinforcing layers and structural blocks. In the 
second case, the rock is used as a medium in which 
strectaral enchors ase fhatened and operating loads 
are transmitted to them, using the bearing proper. 
ties of the rock mass. Characteristic exam; 
pon = of structural anchors in undergro 
ere examined. (Wood-PTT) 


W87-04415 


ae a of 
struc- 


STRENGTH “4 LIGHTLY REINFORCED ELE- 
MENTS IN A COMPRESSED ZONE WITH 
CONSIDERATION OF INELASTIC DEFORMA- 
Fag OF CONCRETE, 

a I pen bibliographic entry see Field 8F. 


VERTICAL DRAINAGE IN THE FOUNDA- 
TION OF THE OVERFLOW DAM OF THE 
DNEPRODZERZHINSK HYDROELECTRIC 
STATION, 

O. N. Nosova, and L. G. Egorova. 

Hydrotechnical Construction HYCOAR, Vol. 20, 
No. 3, p 175-180, March 1986. 6 fig. Translated 
from Gidrotekhnicheskoe Stroitel’stvo, No. 3, p 
43-48, March 1986. 


Descriptors: *Foundation rocks, *Vertical drain- 

erflow dams, *Dneprodzerzhinsk hydro- 

lectric station, *Hydroelectric plants, *Concrete, 

*Dams, * e, Piezometric head, Seasonal de- 
formations, R. 


The concrete overflow dam of the Dneprodzerz- 
hinsk hydroelectric station is located on a rock 
area of the right-bank floodplain composed of 
a. The dam is massive, gravity, of a 
rofile, with a submerged weir, and crest 
length of 191.5m. The variations of the 
discharge and piezometric heads observed on-site 
indicated the presence of seasonal deformations of 
the seepage medium, which with time could 
c e the state of the contact zone of the dam 
fo tion. The results of measuring the tempera- 
ture of the seepage flow made it possible to distin- 
sor a areas of the foundation subject to 
— and to estimate the degree of 
pg gon lower pool on the drainage dis- 
charge. According to an approximate evaluation, 
the inflow from the lower 1 did not exceed 
10% of the total discharge. The data of the tem 
ature measurements confirmed the overall - 
tiveness of the vertical drainage system for dis- 
charge of the flow in the dam foundation. The 
wells of the vertical drainage system, accessible for 
measuring the discharge and water temperature 
and also for conducting experiments with tracers, 
could serve as a means of reliable monitoring of 
the state of the watertight and drainage devices in 
the foundations of concrete structures and could 
give additional valuable information about the de- 
velopment of seepage processes in the foundation 
of the structure. (Wood-PTT) 
W87-04421 


CALCULATION 
TAINING W. 

V. M. Sokolov. 
Hydrotechnical Construction HYCOAR, Vol. 20, 
No. 3, p 189-192, March 1986. 2 fig, 4 ref. Translat- 


ed from Gidrotekhnicheskoe Stroitel’stvo, No. 3, p 
52-54, March 1986. 


OF BUTTRESSES OF RE- 


Descriptors: *Cracks, *Stress, *Buttresses, *Re- 
taining walls, *Reinforcement bars, * 
Horizontal reinforcement bars, Vertical reinforce- 
ment bars, Diagonal reinforcement bars, Mathe- 
matical equations. 


Calculation of buttresses of retaining walls is insuf- 
ficiently elucidated in the technical and education- 


al literature. Therefore, the calculation of a but- 
tress reinforced by horizontal, vertical, and diago- 
nal reinforcement bars was examined. Equations 
were derived and a sample calculation shown. 

Horizontal and vertical reinforcements were deter- 
mined first and then calculations of a buttress with 
respect to the normal and diagonal sections with 
the assumption of the formation of cracks in the 
concrete. After formation of cracks, the reinforc- 


reinft 

face of the buttress, and in other vertical and 
horizontal bars which intersected the crack the 
stresses decreased proportionally in the direction 
toward the compressed zone of concrete, where 
they vanished. (Wood-PTT) 

W87-04423 


Cee crates OF MOISTURE EFFECTS 
THE UPSTREAM FACE OF CONCRETE 


DAMS, 

I. B. Sokolov, and V. A. Rasskazchikov. 
Hydrotechnical Construction HYCOAR, Vol. 20, 
No. 3, p 193-198, March 1986. 3 fig, 7 ref. Translat- 


ed from Gidrotekhnicheskoe Stroitel’stvo, No. 3, p 
54-57, March 1986. 


Descriptors: *Moisture effects, *Concrete dams, 
*Dams, ‘*Stress, *Moisture stress, *Concretes, 
Sayano-Shushenskoe dam, Reservoirs, Kras- 
noyarsk dam, Zeya dam, USSR. 


Because several factors affect the work of a dam, it 
has not been possible to isolate and estimate quanti- 
tatively moisture-induced stresses was an 
absence of data on the change in the moisture 
content of concrete in structures. Investigations of 
the saturation of concrete of the Sayano-Shushens- 
koe dam showed that during five years of oper- 
ation of the structure, moisture penetrated into the 
concrete to a depth of 4-6m, and the maximum 
change in the moisture content of the concrete of 


the upstream face was 1.5%. The moisture induced 


strains at a di SS ee 
reached a value of 0.000045-0. 3 and at a 
distance of 4.5-5m a value of 0.000006-0.00001. The 
change both in the depth of penetration of mois- 
ture into the structure and in the degree of satura- 
tion occurred most intensely during the first 1-1.5 
years after a rise of the head. Calculation of mois- 
ture induced stresses on the basis of data from on- 
site investigations showed that compressive 
stresses, which reached 0.95-1.52 MPa, occurred 
on the upstream face of the dam. The width of the 
zone of compression was 3-4m for concrete located 
below the seasonal drawdown of the reservoir and 
up to 2m in the zone of the variable waterlevel. A 
generalization of the results of investigating satura- 
tion of concrete in the zone of the u face of 
the Sayano-Shushenskoe dam and of the addi- 
tional data obtained at the Krasnoyarsk and Zeya 
dams made it possible to establish a general regu- 
larity for determining stresses occurring on the 
upstream face of dams of various types due to 
ge concrete. (Wood-PTT) 

W87-04424 


HYDRODYNAMIC PRESSURES ON DAMS 
WITH NONVERTI 


UPSTREAM FACE, 
Universidad Autonoma de Puebla (Mexico). Es- 
cuela de Ingenieria Civil. 
J. Aviles, and F. J. Sanchez-Sesma. 


Journal of Engineering Mechanics (ASCE) 
JENMDT, Vol. 112, No. 10, p 1054-1061, October 
1986. 5 fig, 7 ref. 


Descriptors: *Mathematical equation, *Numerical 
analysis, *Dams, *Hydrodynamics, *Upstream, 
Downstream, Headwaters, Treffz-Mikhlin method, 
Hydrology, Fluid mechanics, Flow characteristics, 
Barriers, Check structures, Dikes, Leveee, Com- 
parison studies. 


An analytical solution, using the Treffz-Mikhlin 

method, was used to present seismic-induced 7 
drodynamic pressures on dams with a nonvertical 
upstream face. The solution was built as a linear 
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combination of functions which satisfy all bounda- 
ry conditions except the one at the upstream face 
of the dam. The unknown coefficients of the linear 
form were obtained from the continuous treatment 
of the ining boundary condition in the least- 
squares sense. Numerical results were presented 
for different geometries of the dam-water interface, 
and comparisons with exact and experimental solu- 
tions are provided. In general, the present solution 
was considered a fair agreement with exact and 
numerical ones. On the other hand, some doubts 
were raised on experimental results obtained more 
than thirty years ago. It is believed that those 
procedures led to some errors. This does not mean 
that experiments are not Ie gy nee to deal with 
the problem. More reliable experimental tech- 
niques can be used in conjunction with analytical 
and numerical solutions to solve more complicated 
met (Author’s abstract) 


HYDRAULIC FRACTURING IN EMBANK- 
MENT DAMS, 

J. L. Sherard. 

Journal of Geotechnical Engineering (ASCE) 
JGENDZ, Vol. 112, No. 10, p 905-927, October 
1986. 6 fig, 27 ref. 


Descriptors: *Seepage, *Leakage, *Dams, *Em- 
bankments, *Hydraulic fracturing, Hydrology, 
Barriers, Check structures, Dikes, Earthworks. 


Sufficient evidence exists to conclude that concen- 
trated leaks occur commonly through the impervi- 
ous sections of embankment dams by hydraulic 
fracturing without being observed, even in dams 
without unusually large differential settlement. 
Usually these concentrated leaks do not cause ero- 
sion, either because the velocity is too low or 
because the leak discharges into an effective filter. 
Subsequently the leakage channels closed by swell- 
ing or softening of the embankment material form- 
ing the walls of the crack. In the typical case no 
measurable leakage emerges downstream and there 
is no other indication that a concentrated leak 
developed and was subsequently sealed. This 
action probably occurs to some degree in most 
embankment dams. (Author’s abstract) 
W87-04524 


DETERMINATION OF THE PARAMETERS 
OF DISTURBED ZONES WHEN DESIGNING 
THE tpg OF UNDERGROUND HY- 
eee STRUCTURES, 

N. S. Chetyrkin, V. I. Sheinin, E. F. Rikkert, V. 
M. Benenson, and M. G. Bikineev. 
Hydrotechnical Construction HYCOAR, Vol. 20, 
No. 5, p 253-257, May 1986. 2 fig, 2 tab, 7 ref. 
Translated from Gidrotekhnicheskoe Stroitel’stvo, 
No. 5, p 1-4, May 1986. 


Descriptors: *Disturbed zones, *Structure sup- 
ports, *Tunnel construction, *Tunnel ae 
Rockslides, *Rock properties, *Desi; 

Statistics, Soviet Union, Prediction, 

process. 


Methods of designing the linings and temporary 
supports for underground structures having a 
transport, hydraulic, or industrial purpose in rocks 
of average or above average strength are dis- 
cussed, with pore ne ae emphasis on the method of 
e dimensions of disturbed zones that 
was pe at the N. M. Gersevanov a. 
Research itute of Bases and Under, 
Structures (NIIOSP). The outlines of roc falls 
obtained were used by the State Special —— 
Institute and NIIOSP when they calculated 
loads on the temporary in-situ concrete support of 
a highway tunnel of the Irganai hydro develop- 
ment and diversion tunnels of the Rogun hydro- 
electric station. The devel statistical probabili- 
} - approach permits predicting the load on the 
related to the possibility of the formation 
of a rock fall (if not determined by a joint system) 
in relation to the depth of the given section of the 
tunnel and calculated reliability. Compared with 
the method of determining the load according to 
M. M. Protod’yakonov’s ‘arching’ py the 
present method permits a more flexible and sub- 
stantiated Gacy on the depth and necessary 
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reliability the design of 

thereby 4 a1 qouniedel and Couns 
rr. Author’s abstract) 

W87-04764 


ORGANIZATION OF CONCRETING AT THE 
WATER INTAKE OF THE KAISIADORYS 
PUMPED-STORA! 


GE STATION, 


Hydrotechnical onstruction HY lg te: Pay Sa 
ol 

No. 5, p 258-260, May 1986. 3 fig. Translated from 

Gidrotekhnicheskoe Stroitel’stvo, No. 5, p 46, 


The for concreting the water intake at 
by arc dag a Ab 
SuaGEe tee Aeetiod, makcling comes arrange- 


management, 
voor The use of 

(7-day 

a ere oa peep ped rd 


aa 
—" I. Karlin, N. I. 


Hi Constructon HYCOAR, Vol. 20, 
No. 5, p 261-265, May 1986. 4 fig, 1 tab, 5 ref. 
Translated from Gidrotekhnic! 


heskoe Stroitel’stvo, 
No. 5, p 6-9, May 1986. 


Descriptors: *Conduits, *Canals, *Construction, 

Pipelines, *Metal *Stress analysis, *Back- 

aS Soil physics, -Donbass canal, Soviet 
inion. 


studies were conduct- 
2020/15-mm metal pipes as 
backfilling to substantiate 


CONCERNING THE PROBLEM OF SEISMIC 
STABILITY OF THE NUREK DAM, 
oO. ee ol L. Ivanov, N. D. Krasnikov, A 

M. F. Skladnev. 


No. 5, p. 18-23, 1986. 


Descriptors: *Nurek Dam, *Earth dams, *Earth- 
engineering, *Dam stability, Soviet Union, 
strength, Dam construction, Reinforced con- 

crete, Antiseismic collars. 


The method employed by previous workers who 
concluded that thet extgushs tesdetance of the Hanek. 
earth dam (USSR) was inadequate is questioned 
ond enamgtes of dams from esound the world are 
listed to support the view that reinforcement of the 


'W87-04769 


LAND RECLAMATION HYDRAULIC STRUC- 


TURES, 

Z. Y. Yaroslavskii, and E. S. va. 
Hydrotechnical Construction COAR, Vol. 20, 
No. 5, p 286-291, May 1986. 4 fig, 15 ref. Translat- 
ed from Gidrotekhnicheskoe Stroitel’stvo, No. 5, p 
29-32, May 1986. 


Descriptors: *Hydraulic structures, *Land recla- 
mation, *Water management, Exhibition, Water- 
Poaceae —— Soviet union, Channel 
Canal linings, Spillways, Conduits, 
Berth dens dams, Dam construction, Overflow dams, 
Energy dissipators, Agriculture, Foundations. 


New developments in hydrotechnical construction 
being exhibited as part of the ‘Land Reclamation 
and Water Management’ portion of the ‘Science 
Aiding Industry’ exhibit are described. These in- 
clude She following: sluice offtake regulators with 
an increased conveyance ity on canals and 
small rivers, which have swinging wing walls at- 
tached to the walls of the culvert chamber; a new 
design of water intake structures for mountain 
rivers; epoxy compositions for waterproofing of 
hydraulic structures in Siberia (superp 
INKhP-11), a ‘self-erosion’ method 
of forming the channels of large canals, an intake 
suitable for draining surface water from cultivated 
fields without interfering with farm machinery, 
lined canals with the ETTs-151 exca- 
vator, revetment of reclamation canals by a porous 
concrete wall, an automatic siphon regulator for 
the lower pool of pipe structures on small streams, 
high-head lways of two designs, a method of 
obtaining filter materials of high ity for con- 
structing oe dams, regulation of backwater on 
overflow dams, energy dissipators in the lower 
pool of water conduits on foundations, 
soft linings for canals and water bodies, a method 
and device for of clays, 


soils, slumping 
ie by hydraulic vibration. impacting 
W87-04770 


LOW-HEAD HYDRO ON THE AUSTRIAN 
DANUBE, 

Oesterreichische Donaukraftwerke A.G., Vienna. 
G. Wedam, and P. Gruss. 

International Water Power and Dam Construction 
IWPCDM, Vol. 38, No. 11, p 13-16, November 
1986. 3 fig, 1 tab, 4 ref. 


Descriptors: *Danube, *Hydroelectric plants, 
*Energy, *Fi » *Quality control, *Turbines, 
Austria, Turbines, rs, Ecology, Greifen- 
stein power scheme, Water management. 


In the past 30 yr, eight multipurpose run-of-river 
plants with 20 vertical and 45 Pyne a 
units have been constructed and operated on the 
Danube. These facilities are discussed in terms of 
selection of power units, investment costs, energy 
production, operations, engineering studies, gener- 
ator stability, quality assurance, and ecology. Com- 
prehensive investigations for the 293 MW Greifen- 
stein rer scheme on the Austrian Danube led to 
the following general conclusions: considerable 
Sats dan be titahty tating Selb tality 408 
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tional output capacity can be obtained by optimiz- 
—_—— pe cmap i Se gr nh stability 
d by an ad d generator design; 

ing reliability can be ensured by comprehen- 
assurance; and environmental impact 

be managed and controlled. ae, 


it practices and civil works for 
Guglnd Wiles ‘ile ta Ge woeked coded Roodpln 
orneuburg are 





between Altenworth to K: 
(Rochester-PTT) 
W87-04771 


DESIGNING HYDRO RESERVOIRS TO PRE- 
VENT TROPICAL DISEASES, 

Blue Nile Associates, Foxboro, MA. 

W. R. Jobin. 


International Water Power and Dam Construction 
IWPCDM, Vol. 38, No. 11, p 19-22, November 
1986. 5 fig, 2 tab, 9 ref. 


Descriptors: *Water 4 *Pest con- 
trol, Biocontrol, mc, Hydrol pla 


Cattle, Sheep, vo Wi Bilharzia, River blindness, 
Onchocerciasis, Mosquitoes, Snails, Africa, Central 
America, Orinoco River, South America, Tilapia, 
Fish, Somalia. 


i by controlling access of ani- 

fencing. Biological control 
of alusis ccaletietecee toca 
introduction of Marsia, a larger snail from the 


ee et ee ee 
Tilapia fish and two new species from Somalia 
have been used to control mosquito larvae. (Roch- 


ester-PTT) 
W87-04773 


ENVIRONMENTAL IMPACT OF THE 
SANMEN GORGE PROJECT, 

Scientific and Technological Information Inst., 
Beijing (China). 

For primary bibliographic entry see Field 6G. 
'W87-04774 


HYDRO AND THE ENVIRONMENT: EVALU- 
ATING THE TRADEOFFS, 
International Bank for Reconstruction and Devel- 


honey nes 
For primary bibliographic entry see Field 6G. 


W87-0477 


BINATIONAL GABCIKOVO-NAGYMAROS 
PROJECT, 


, 
V. Lokvenc, and M. Szanto. 
International Water Power and Dam Construction 
IWPCDM, ao 3, No. 11, p 33-40, 55, November 
1986. 7 fig, 10 


Descriptors: *Hydroelectric plants, *International 
agreements, *Danube River, *Gabcikovo-Nahy- 
maros . *Construction, Czechoslovakia, 
Hungary, ks, Dams, Dredging, Economics, 
Scheduling, Management planning. 


The joint Czechoslovak-Hungarian Gabcikovo- 


lagymaros hydro scheme, exploiting the waters of 
the Danube Bratislava to 


of 878 MW, is described here in terms of geogra- 
phy and characteristics of the river system, seismic 





design, the reservoir at Hrusov- 
ii weir, en a locks, riv- 
of construction ‘k 


constraints. 
W87-04776 


IDENTIFYING HYDRO RESOURCES WITH 
ENHANCED SATELLITE IMAGERY, 
aie Legge, Piesold and Uhimann, Ash- 


(England). 
For primary bibliographic entry see Field 7B. 
wets emp entry 


ee oe ee 
— del Caroni Ca., Caracas (Venezu- 
H. Roo G. 


International Water Power and Dam Construction 
= Vol. 38, No. 10, p 18-21, October 1986. 


Descriptors: Me caged plants, *Reservoirs, 
*Guri project, *Dam_ construction, Venezuela, 
Concrete dams, Caroni River. 


all 20 units will have been pro’ 
ing an capacity of 10,000 MW and 
bie of prodvecing * $0,000 GWh/yr. The Gurl I 
powerhouse was completed in 1978; Jot ghee a 
Just completed entailed raising the height of 
acne age 52 m. Powerhouse No. 2, spill- 
wa: other aspects o project, as 
well a other projects on the the Lower and Upper 
Caroni River are described. (Rochester-PTT) 
'W87-04780 


TRENDS IN THIRD WORLD HYDRO DEVEL- 
OPMENT, 


C. Flavin. 
International Water Power and Dam Construction 
scm ibe Vol. 38, No. 10, p 26-28, October 1986. 


i : *Electric 
pape el *Hydroclectric power, *Financing, 
Industrial growth, China, India, Nepal, Pakistan. 


Current -_ electricity ity and 
estimated small hydro etal fr several © coun- 
tries in the Third World are and prob- 


Ces casel lesbos cobtiouss 0b sutics somalton 
of the devoted to power development. 


(Rochester- 
'W87-04782 


PLANNING MODEL FOR OPTIMAL HYDRO 
SYSTEM EXPANSION, 
Helsinki Univ. of Technology, Espoo (Finland). 


Control 
For bibliographic entry see Field 6A. 


W87-04783 


NEW SEWER IN ONE NIGHT: REPLACE- 
re yoga EXCAVATION, 


Operations F Vol. 3, No. 11, 14-16, No- 
orum, ol 0. Pp 
vember 1986. 


oem ae ee | Sewer system 


tion, District Cohmbie, Ohio, Pennsylvania, 


Virginia, Maryland, Sewer districts, Construction, 
Maintenance. 


are sealed by injection. Air test- 

ing is posible win boat 0 seconds of 
method has received much positive media 
attention in the cities where it has been used. 


South Stickney Sanitary District, Burbank, IL. 
For primary bibliographic entry see Field 7B. 
'W87-04804 


OVERCOMING A SEWER MORATORIUM, 
For primary bibliographic entry see Field SD. 
'W87-04805 


WATER POWER TAPS INTO HAZARDS, 
For primary bibliographic entry see Field 8H. 
W87-04830 


BATTLING A RISING GREAT SALT LAKE, 
For primary bibliographic entry see Field 4A. 
W87-04837 


DAM SAFETY AND THE COMPETENCE OF 
THE PROFESSION, 

F. S. Lee. 

International Water Power and Dam Construction 
— Vol. 38, No. 12, p 15-16, December 


Descriptors: *Dam safety, *Professional personnel, 
*Education, *Public policy, *Civil engineering, 
Dam failure, Dam | *Training, Safety, Engi- 
neering, 


Dam building ie gene 
search needs to be 


Rati 
Res cot nguees te Oh 
particularly in 


engineering training —— 
cheseuing oman on odtaae eames tr 


lic confidence is essential in carrying out a 
ptt dam safety program. It is concluded 
that the civil engineering profession is in a unique 
position to bring together the technical and man- 
agement skills needed to a an effective 
dam safety program. (Peters- 

W87-05012 


AUSTRALIAN GUIDELINES ON 
FLOODS FOR DAMS, 

B. Cantwell, and K. Murley. 
International Water Power and Dam Construction 
Pee we Vol. 38, No. 12, p 16-19, December 


pa ptors: *Dam design, lee Seth ae 
“Eeonoads aspects Floods, Awstraia, Civil Eagy 
neering, na 


DESIGN 


ENGINEERING WORKS—Field 8 
emptor ney BA 


include a concept of incremental flood 
ith relevant recommended 


category with 
design floods, and a 
adequacy of existing spillways og agen 
for economic risk analysis to determine extent 
of upgrading. (Author’s abstract) 


lure for review of the 


W87-05014 


SAFETY ASSESSMENT OF TWO CONCRETE 


DAMS, 
Motor-Columbus I ieurunternehmung 
Baden (Switzerland). ~ 
For primary bibliographic entry see Field 8F. 
W87-05016 





AG., 


APPLICATION OF STATISTICAL METHODS 
IN MONITORING DAM BEHAVIOUR, 
Vorarlberger Illwerke A.G., Schruns (Austria). 

E. Purer, and N. Steiner. 

International Water Power and Dam Construction 
IWPCDM, Vol. 38, No. 12, p 33-35, December 
1986. 2 fig, 6 tab 


the behavior of a dam is partially based 

lysis of the measurements taken from the 
sSupeneineeicians ten aeankate Such an anal- 
ysis is performed through com the recorded 
values to expected values, which 
using diverse influential factors, and then testing 
the actual values for their acceptability. The ex- 
pected result and/or the predicted value, depend- 
ing on whether the dam structure is still in a trial 
Eevealculted with « determaisic model bing 

calculated with a deterministic i 


wih Adh tes Steieuyh tne: eonaed Sati 
the regressive model and the hybrid autoregressive 
model, to support dam behavior monitoring a, 
dures. This was made possible by the a’ ce 
existing extensive measurement data. By 

the models, the prediction of the horizon‘ ~ 
eS eee Ss SS — 
arch dam, which was 

= 1's app was sar on cape 


bee determines the 
wauaiee th ed, tan storage evel In the mixed 


autoregressive ogee variables which represent 

previously recorded storage levels produce the 

= —— statement. The 4 A —s 
using computer program 

which permits the development and correction of 

information covering the storage level, — 

ture, and displacement at one particular poin’ 


W87-05017 


ASSESSMENT OF RISK FOR A GRAVITY 


DAM, 

British Columbia Univ., Vancouver. Dept. of Me- 
chanical ineering. 

K. V. Bury, and H. Kreuzer. 

International Water Power and Dam Construction 
IWPCDM, Vol. 38, No. 12, p 36-40, December 


1986. 6 fig, 3 tab, 21 ref. 

— *Risk assessment, *Gravity dams, 

*Dam failure, *Cost benefit analysis, *Dam design, 
Hazards, 





Field 8S—ENGINEERING WORKS 


Group 8A—Structures 


From its definition, risk assessmen' cone aa. 
In practice, however, - depen pips a oe 
is not an easily predictable, simple event, nor is the 
consequence of a failure event an easily predictable 
simple result. Failure causes are associated with 
uncertain events, the most crucial ones often with 
a chain of events. These events condition the likeli- 
hood of failure. Likewise, the magnitude of failure 
eens em 0 SS nnn, 
tions a ee a eae These 
actions are also chains of (cecmege dhe aes 
hazard recognition, of warning system 
and evacuation. The of a device or struc- 
Oe ee ee ee 
as the product of the likelihood of failure and the 
magnitude of the consequences of failure. For 
dams, the purpose of risk assessment is twofold. 
First, to enable a cost/benefit analysis to be made 
of alternative actions, the benefit being 
risk reduction; the alternative actions may include 
ry ey 
or at — 5 mo * comparison of sev 
existing high-risk dams then be 
to rank on -1 may 
chosen for further in tion and remedial 
— of failure of a gravity dam 
the cause-to-failure event 
chains of two coenasion: persistent ov: ing and 
an earthquake. The event trees show that for cases 
in ey develop —_— mable time- 
t improvements in safety are possi- 
the through aeenetbesd operational organization. (Alexander- 


W87-05018 


PRACTICAL DISPOSAL WELL DESIGN FOR 
THE PREVENTION OF GROUND WATER 
CONTAMINATION, 

Davis (Ken E.) Associates, Housto mn, TX. 

as primary bibliographic apt see Field 5G. 


TECHNOLOGICAL CONSIDERATIONS IN 
CLASS I INJECTION —o 

Golden Strata Services, Inc., Houston, TX. 

ad penn bibliographic entry see Field SE. 


ABANDONED WATER WELLS IN SOUTH- 
EASTERN 


Minnesota Dept. of Natural Resources, St. Paul. 
Div. of Waters. 

For primary bibliographic entry see Field 5B. 
W87-05089 


8B. Hydraulics 


NOMOGRAMS FOR CALCULATING PRI- 
MARY AND SECONDARY WAVE DIFFRAC- 
TION ON WATER AREAS OF PORTS AND 


VOIRS, 
N.N. ya. 
H Construction HYCOAR, Vol. 20, 
No. 3, rial, March 1986. 7 fig, 3 ref. Translat 
ed Gidrotekhnicheskoe Stroitel’stvo, No. 3, P 
19-24, March 1986. 


hen selecting the 
seiued deamategees ot pee caption os to stand- 
> eee a 
coefficients calculated at 0 peed ts of the 
water area othe eight of the waves: 
dif = h(k sub dif) where h was the height 
initial wave at the inlet to the water area; h 


tions of the values of the diffraction coefficients k 
sub dif by means of computers were performed 
when com the nomograms. The satisfactory 


comparisons of the results obtained by the nomo- 
grams to experimental data allowed recommenda- 
tion of the use of the oes oe for 


determining the primary coefficients 
and coefficients of reduction due to secondary 
pos ag for use in calculating wave heights on 
existing and planned water areas. (Wood-PTT) 
W87-04416 


WAVES ON DISTORTED MODELS OF OUTER 


Hydrotechnical Construction HYCOAR, Vol. 20, 
No. 3, p 152-154, March 1986. 1 fig, 5 ref. Translat- 
ed from Gidrotekhnicheskoe Stroitel’stvo, No. 3, p 
24-25, March 1986. 


Descriptors: *Waves, *Mathematical models, 
*Outer harbors, *Hydrod: i *Distorted 
models, Wave turbulence, Wave height, Mathe- 
matical equations, Wavelengths, Reynolds number, 
Harbors. 


Investigations of wave regimes of water areas of 
outer harbors on a distorted model permitted in- 
creasing the wave turbulence, which is the main 
requirement for providing conversion of laborato- 
ry data to the prototype in wave investigations. 
The need for introducing corrections to the values 
of the residual wave height obtained on the model 
was determined by calculation or by measurement 
of the residual wave heights taking horizontal scale 
into consideration. The appropriate equations were 
derived. The use of a distorted model when inves- 
tigating the wave regimes on the water area of an 
outer harbor reduced the amount of work on creat- 
ing the model itself and on the time and cost of the 
a (Wood-PTT) 

W87. 


CHARACTERISTICS OF PRESSURE FLUCTU- 
ATIONS BEYOND SPILLWAYS WITH A 


E, 
V. M. Ivanov, and M. M. Mukhammadiev. 
Hydrotechnical Construction HYCOAR, Vol. 20, 
No. 3, p 154-157, March 1986. 3 fig, 6 ref. Translat- 
ed from Gidrotekhnicheskoe Stroitel’stvo, No. 3, p 
26-28, March 1986. 


Descriptors: *Model studies, Hydrodynamics, 
*Pressure fluctuations, *Spillways, *Dams, Over- 
flow dams, Separation zones, Reverse flow, Revet- 
ment, Froude number, Mathematical equations, 
Reynolds number, Comparison studies. 


In the lower pool of overflow dams there always 
occurs a markedly varying flow characterized by 
the presence of separation zones and increased 
dynamic effect of the flow on the structures 
bounding it. Between the through-going flow and 
region of reverse flow a layer of intense turbulent 
mixing forms with large velocity fluctuations caus- 
ing considerable fluctuations of the free surface in 
the open flow. A preliminary comparison was 
made of the wave and turbulent components on 
the basis of the results of model investigations of 
pressure fluctuation on the channel revetment 
beyond an overflow dam with a ledge carried out 
at the Leningrad Polytechnic Institute. When cal- 
culating the pressure fluctuation intensity it was 
necessary to take into account that the dispersion 
of the turbulent component given by this calcula- 
tion was commensurate with the dispersion of the 
wave component of the pressure fluctuation, 
which could be determined from results of hydrau- 
lic investigations. Data obtained previously was 
used for estimating the intensity of the total value 
of pressure fluctuation on a revetment for a surface 
regime beyond a dam with a ledge under condi- 
tions of the two-dimensional problem and in the 
range of relative heights of the ledge d/h sub c = 
3-6.5 and Froude numbers in the vena contracta on 
the Sp 4 Fr sub c = 8-50. (Wood-PTT) 
W87-04418 


HYDRODYNAMIC PRESSURES ON DAMS 
WITH NONVERTICAL UPSTREAM FACE, 


Universidad oe de Puebla (Mexico). Es- 
cuela de Ingenieria Ci 

For primary bibliographic entry see Field 8A. 
W87-04523 


HYDRAULIC FRACTURING IN EMBANK- 


MENT DAMS, 
For primary bibliographic entry see Field 8A. 
W87-04524 


UNSTEADY SEDIMENT-TRANSPORT MOD- 
ELING, 


California Inst. of Tech., Pasadena. Dept. of Envi- 
ronmental a Engineering. 


ydraulic Engineering (A = 
JHENDS, Vol. 113, No. 1, p 1-15, January 1987. 5 
fig, 19 ref. NSF Grant CEE79-20311 A02. 


Descriptors: *Mathematical models, *Model stud- 
ies, *Sediment rt, *Sedimentation, *Mathe- 
matical equations, Boundary conditions, Deposi- 
Sediments, rhe vg Flow, Hydrau- 

og Alluvial channels, Sediment discharge. 


Nu modeling of sediment transport in allu- 
vial «. aels offers the possibility of routinely 
redicting sediment transport under very general 
low conditions. The numerical sediment-transport 
problem has, however, been usually formulated to 
exploit the availability of well-established schemes, 
originally devel for fixed-bed modeling. Such 
formulations tend to minimize the possible impor- 
tance of a —s between hydraulic and 
sediment variables. standard one-dimensional 
equations of unsteady sediment-transport are exam- 
ined, and multiple time (or length) scales are identi- 
fied. he existence — no — toa 
singularly perturbed vior that taken 
into account in any general numerical model. Pre- 
vious models, which reduce the number of conser- 
vation equations solved simultaneously from three 
to two, are seen to be unable to satisfy exactly 
either a general boundary condition or a general 
initial condition. Implications for numerical model- 
ing are explored. Numerical results for the model 
problem o! pape soe ti gna upstream of a dam 
illustrate the analytical argument. (See also W87- 
05021) (Alexander-PTT) 
'W87-05020 


STABILITY OF A GENERAL PREISSMANN 


California Inst. of Tech., — Dept. of Envi- 
ronmental Health Engineerin 

For primary bibliographic po see Field 2J. 
W87-05021 


DAM-BREACH FLOOD WAVE MODELS, 
Texas A and M Univ., College Station. Dept. of 


ydraulic Engineering (ASCE) 
JHENDS, Vol. 113, No. 1, p 29-46, January 1987. 
4 tab, 13 ref. 


Descriptors: *Dam breach, *Floods, *Unsteady 
flow, *Mathematical models, *Flood waves, Case 
studies, Surveys, Performance evaluation, Compar- 
ison studies, DAMBRK, SMPDBK, Computers, 
Computer programs, Dams, Waves. 


Dam-breach flood wave analysis is a classic prob- 
lem of unsteady open-channel flow which has been 
of theoretical interest to hy engineers for 
well over a century. Military concerns provided a 
major impetus for the development of practical 
dam-breach flood forecasting capabilities particu- 
larly during the 1940s and 1950s. An intensified 
eg and governmental concern over dam safety 
motivated a greatly increased civilian sector 
interest in dam-breach flood forecasting during the 
past decade. Recent dam safety programs being 
conducted by federal and state water resources 
development agencies and the flash flood 
program of the National Weather Service demon- 
strated a critical need for greatly expanded dam- 
breach flood wave modeling ities. General- 
ized mathematical models have been and continue 





to be devel to meet this need. A comparative 
evaluation of several leading models representative 
of the current state-of-the-art incl a compre- 
hensive literature survey and application of the 
selected models to several case study data sets. A 
dynamic routing model should be aa whenever 
obtaining a maximum practical level of accuracy is 
required and adequate manpower, | time, and com- 
puter resources are avail: The National Weath- 
er Service (NWS) Dam-Break Flood Forecasting 
Model (DAMBRK) is the optimal choice of model 
for most practical app i 
require the ity to perform an analysis as 
expeditiously as pn Ard The NWS Le ay 
Dam-Break Flood phage pa Model (SMPDBK) 
is the optimal choice of model for most of these 
types of applications. (Alexander-PTT) 
87-05022 





HYDRAULIC RESEARCH IN CHINA, 
Institute of Water Conservancy — Hydroelectric 


ingineerin (ASCE) 
JHENDS, Vol. fn Ne 1, p 47-60, , me. 1987. 
7 fig, 1 tab, 61 ref. 


Descriptors: *Hydraulic research, *Thermal pow- 
erplants, *Hydraulic machinery, *China, Cooling 
water, Sediment transport, River flow, Mathemati- 
cal models, Effluents, Estuaries, Waves, Dam fail- 
ure, Alluvial rivers. 


The last few decades have witnessed accelerated 
developments in hydraulics in China. These devel- 
opments were prompted by construction of large- 
scale hydraulic projects and thermal power plants. 
A brief account of ee es developments is given, 
covering such areas of specialization as scdiment 
— high-velocity flow, river hydraulics, 
cooling of thermal effluents, hydraulic machinery, 
and hydraulic transients. In each case, selected 
references are given. Special attention is called to 
some strange flow phenomena at hyperconcentra- 
tions of sediment, innovations for the enhancement 
of energy dissipation, a new arrangement for the 
intake structure for the cooling water of thermal 
power plants, and mathematical modeling of allu- 
vial rivers, with change in sediment composition 
taken into account. (Author’s abstract) 
W87-05023 


ANALYSIS OF NONLINEAR MUSKINGUM 
FLOOD ROUTING, 
Louisiana a Univ., Baton Rouge. Dept. of Civil 


Engineerin, 
For po me ‘bibliographic entry see Field 2E. 
'W87-05024 


ANALYSIS OF BED-LOAD MOTION AT HIGH 
SHEAR 


Queen’s Univ., Kingston (Ontario). Dept. of Civil 
Engineering. 
jad f Hydraulic Engineeri (ASCE) 
lo te) 
L_ 113, No. 1, p 97-103, January 1987. 


Descriptors: *Bed load, *Shear stress, * 
*Conduits, *Flow, *Mathematical equations, *Nu- 
merical analysis, Shear, Stress, Solids, Boundary 
layers, Transport. 


In pressurized conduits and in well-developed bed- 
load motion in channels, the shear stress is 
often large enough to set up a sheared layer several 
in di in thickness. Ex tal 
Sm Ge on commen of olin. ie 


that the threshold-of-motion curve on the Shields 


h a constant U; -val 
collieate antl cetioue, 0 tadita sole so. 


pears to be in accord with recent experimental 
pe then (Author’s abstract) 
W87-05026 


8C. Hydraulic Machinery 


SMALL SCALE HYDROPOWER AND ANAD- 
ROMOUS FISH: LESSONS AND QUESTIONS 
FROM THE WINCHESTER DAM CONTRO- 


VERSY, 

Lewis and Clark Coll., Portland, OR. Natural Re- 
sources Law Inst. 

For primary bibliographic entry see Field 6E. 
W87-04440 


PUMPED-STORAGE STATIONS AND THE 
LIFE OF HYDROBIONTS, 

For primary bibliographic entry see Field 6G. 
W87-04767 


LOW-HEAD HYDRO ON THE AUSTRIAN 
DANUBE, 

Oesterreichische Donaukraftwerke A.G., Vienna. 
For primary bibliographic entry see Field 8A. 
W87-04771 


MACHINERY AND EQUIPMENT FOR MICRO 
lesnmotha Technol Devel Groi 
te Technology velopment up, 

London (England). 
=~ Holland. 

ternational Water Power and Dam Construction 
IWPCDM. Vol. 38, No. 11, p 17-19, November 
1986. 3 fig. 


Descriptors: *Hydroelectric plants, *Turbines, 
*Penstocks, *Devel countries, *Control 
equipment, sind equipment, Cost analysis, Qual- 
ity control, Pi; 


Criteria for selecting equipment for micro hydro 
nea for developing countries are surveyed. Tur- 
es, control “equepanent, generators, penstock 
pipes, and survey equipment are considered. 
Equipment for micro hydro plants can vary widely 
in price and quality. It is important to select 
— equipment at a price that is justified by the 
lication. Local manufacture of simple turbines 
uld always be considered if there is evidence of 
a substantial market for micro hydro plants. With 
careful selection and engineering, micro hydro 
competes very well with diesel generators and 
extension of the . Cost and simplicity of oper- 
ation are critical factors in choosing equipment. 
(Rochester-PTT) 
W87-04772 


DIMENSIONING VERTICAL LIFT GATES, 
Irri; and Power Research Inst., Amritsar 


(India). 

T. C. Paul, and G. S. Dhillon. 

International Water Power and Dam Construction 
IWPCDM, Vol. 38, No. 11, p 45-47, November 
1986. 6 fig, 11 ref. 


Descriptors: *Lift gates, ' *Fixed-wheel gates, *Hy- 
draulic machinery, *Hydraulic engineering, 
*Design criteria, *Model testing, Dimensioning, 
Performance failure. 


Vertical-lift, fixed-wheel gates with skin plates, 
on their upstream faces, may 
own weight if the length of 

the lip is not dimensioned correctly. Hydrodynam- 

ic forces on vertical-lift gates are analyzed, and 
results of experimental studies are described. The 

authors conclude that the design criterion for a 

vertical lip is different when the vertical-lift, fixed- 

wheel gate has its skin plate, seals, and lip on the 
upstream side than when these are on the down- 

stream side. In the former case, extensive model 
saan thou te.enaiiaaine to On tae of the 
vertical lip. The value of projection of the skin 
plate/gate thickness should nal cnsedd Stand 
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should not be < 0.42 to ensure closure of the gate. 
ochester- 
87-04777 


EMPIRICAL FORMULAE FOR’ GATE 
WEIGHTS, 
Northwestern College of Agriculture (China). 
Y. He, and T. Huang. 

International Water’ Power and Dam Construction 
IWPCDM, Vol. 38, No. 11, p 52-55, November 
1986. on 9 ref, 2 append. 


Descriptors aera pe ¢ 
*Hydraulic, eguipmen *Roller 
gates, China, Weights, etinnating, 


Eight formulas for estimating the weights of gates 
used in water-supply, hy lectric, or water 
transfer projects are given. Gates are steel lock 
gates (miter plane aa gates, lateral rollin —_ 
gates, and vertical lift plain steel pics), hy 
steel gates (submerged fixed-wheel steel gates a 
top-above-water radial steel gates), and reinforced 
concrete and wire fabric cement gates (top-above- 
water reinforced concrete and wire fabric cement 
gates, submerged plane reinforced concrete and 
wire fabric cement gates, and top-above-water 
radial reinforced concrete and wire fabric cement 
gates). The eight em —s formulas summarize all 
the data for gates built in China over the last 30 yr; 
ps results compare favorably with published data 
ites in other countries. (Rochester-PTT) 
ws -04778 


equations, 
tes, *R adial 
uations. 


OPTIMAL SEQUENCING OF HYDROPOWER 
STATIONS, 
ree. Carlsen, A/S, Sandvika (Norway). 


Water Power and Dam Construction 
IWPCDM, Vol. 38, No. 10, p 22-25, October 1986. 
4 fig, 2 tab. 


Descriptors: *Hydroelectric plants, *Optimization, 

*Mathematical models, *Cost analysis, Operations 
management, Norway, Electric power demand, 
Rufiji basin, Tanzania, Scheduling, Planning. 


A Norwegian-developed method to identify the 
optimal form of development of hydropower 
projects, taking into account the effects of one 
project on another, is described. The model can 
include thermal power in the = eneration system, 
but is based on the assumption that hydropower is 
the dominant source of generation. Calculation of 
firm energy production and calculating the least- 
cost sequence that meets the demand for firm 
energy and power is described. As an example, the 
application of the method to the master plan of the 
Rufiji Basin (Tanzania) is presented. optimal 
sequence for developing 17 projects over the 
iod 1992-2032 was determined. (Rochester- 


W87-04781 

WATER METERS AND METERING - THE 
STATE OF THE ART AND FUTURE DEVEL- 
OPMENTS, 

For and peo bibliographic entry see Field 5F. 


REHABILITATION OF WATERWELLS IN TU- 
NISIA (REGENERATION DE FORAGES EN 


TUNISIE), . 
Deutsche Gesellschaft fuer Technische Zusam- 
menarbeit G.m.b.H., Eschborn Saag a 


For primary bibliographic entry see Field 
W87-04796 


RECOMMENDATION FOR FLOOD DAMAGE 
REDUCTION AT WASTEWATER TREATMENT 
Susquehanna River Basin Commission, Harrisburg, 
PA. 
For | bibliographic entry see Field 5D. 
ws7 


TEST PROCEDURES FOR DETERMINING 
CAVITATION LIMITS IN CONTROL VALVES, 





Field 8—ENGINEERING WORKS 
Group 8C—Hydraulic Machinery 


Utah Water Research Lab., Logan. 
For bibliographic entry see Field SF. 


AUTOMATED SINGLE-PIPE IRRIGATION 


WHAT TO LOOK FOR IN ARCHIMEDES 
SCREW LIFT PUMPS, 

<i ~ mer 

Water Engineering and Management WENMD2, 
Vol. 133, Ro. I, p 2025, November 1986. 3g 


International Water Power and Dam Construction 
IWPCDM, Vol. 38, No. 12, p 25-27, December 
1986. 7 fig, 6 ref. 


sage < loop pia ook (Alexander-PTT) 


TRENDS IN SELECTING AND PROCURING 


R. W. Fazalare. ete 
International Water Power and Dam Construction 
IWPCDM, Vol. 38, No. 12, p 40-46, December 
1986. 7 fig, 10 ref. 


8D. Soil Mechanics 


WAYS TO DEVELOP METHODS OF DETER- 
MINING PERMEABILITY OF NONSATURAT- 
SOILS, 


V. N. Zhilenkov, V. V. Kayakin, A. I. Kotyuzhan, 
I. A. Parabuchev, and Y. S. Shevlyagi 
ical Construction Vol. 20, 


Hydrotechnical AR, 

No. 3, p 181-188, March 1986. 7 fig, 5 ref. Translat- 
ed from Gidrotekhnicheskoe Stroitel’stvo, No. 3, p 
48-52, March 1986. 

Descriptors: *Permeability, ‘Saturated soils, 
*Seepage, Rocks, Soils, Hydraulic structures, Cal- 
culations, Graphical methods, Field tests, Mathe- 
matical equations. 


During the design and construction of hydraulic 
structures it is often to estimate the 


USE OF STRUCTURAL ANCHORS IN UNDER- 
GROUND HYDRAULIC STRUCTURES, 

For pri i ic entry see Field 8A. 
'W87-04415 


METHODS OF ESTIMATING THE DEGREE 
OF ANISOTROPY AND STRUCTURAL WEAK- 
ENING OF A JOINTED ROCK MASS, 

G. N. Kuznetsov. 

H Construction HYCOAR, Vol. 20, 
No. 3, p 166-174, March 1986. 3 fig, 4 tab, 7 ref. 
Translated from Gidrotekhnicheskoe Stroitel’ 

No. 3, p 33-39, March 1986. 

Descriptors: *Anisotropy, *Structural i 
*Rock mechanics, Structural ——- 

cation, Cleavage, Jointing, Mohr circles, Vector 


F i bibliographic entry see Field 8A. 
‘or en 
W37-04764 


CONCERNING THE PROBLEM OF SEISMIC 
STABILITY OF THE NUREK DAM, 





For primary bibliographic entry see Field 8A. 
W87-04769 


WATER POWER TAPS INTO HAZARDS, 
For primary bibliographic entry see Field 8H. 
W87-04830 


MODEL TO EVALUATE THE TRANSIENT 
HYDRAULIC RESPONSE OF THREE-DIMEN- 
SIONAL SPARSELY CTURED ROCK 
Pennsylvania State Univ., University Park. Dept. 
of Mineral 

For primary bibliographic entry see Field 5B. 
W87-04945 


EQUIVALENT CONTINUUM MODEL FOR 
COUPLED STRESS AND FLUID FLOW ANAL- 

YSIS IN JOINTED ROCK MASSES, 

Saitama Univ. (Japan). Dept. of Foundation Engi- 


For primary bibliographic entry see Field 2F. 
W87-04948 


SF. Concrete 


STRENGTH OF LIGHTLY ee ae 
MENTS IN A COMPRESSED 
CONSIDERATION OF INELASTIC DEFORMA. 
van OF CO! 

V. B. Nikolaev, S. Y. Gun, and S. E. Lisichkin. 

H ydrotechnical Construction HYCOAR, Vol. 20, 
No. 3, p 157-166, March 1986. 9 fig, 11 ref. Trans- 
lated from Gidrotekhnicheskoe Stroitel’stvo, No. 
3, p 28-33, March 1986. 


Descriptors: *Concretes, *Inelastic deformations, 
Mae “Design standards, *Reinforced concrete, 
Be gre yg hg cmon zones, 

joints, Strength, Stress, Transverse tensile 
stress, Calculations. 


The causes of the unfavorable development of 
cracks in certain massive Rg ste seamen 
procedures established that in reinforced-concrete 
structural elements with a certain percentage of 
reinforcement, in zones with structural transverse 


ble. Weed 
W87-04419 


CALCULATION 
TAINING W. 
For primary bibliographic entry see Field 8A. 
W87-04423 


OF BUTTRESSES OF RE- 


CONSIDERATION OF MOISTURE EFFECTS 
ON THE UPSTREAM FACE OF CONCRETE 


DAMS, 
For primary bibliographic entry see Field 8A. 
W87-04424 


ORGANIZATION OF CONCRETING AT THE 
WATER INTAKE OF THE KAISIADORYS 
PUMPED-STORAGE STATION, 

For primary bibliographic entry see Field 8A. 
'W87-04765 


SAFETY ASSESSMENT OF TWO CONCRETE 


DAMS, 
Motor-Columbus [| jeurunternehmung A.G., 
Baden (Switzerland). © 


International Water Power and Dam Construction 
IWPCDM, Vol. 38, No. 12, p 28-33, December 
1986. 9 fig, 15 ref. 


*Dam safety, *Risk assessment, *Con- 
ps sy *Computer programs, *Model studies, 
*Design standards, Numerical analysis, Gravity 
dams, Arch dams, Dams, Dam foundations, Stress, 
Creep, Materials, Construction. 





To design and maintain a concrete dam within a 
given margin of safety, it is 
certain 


gravity dam, sited in a narrow 
— was greatly soiced cade results of a li 
ic th ii 1 


ynamic ; and the re- 
evaluation of the safety of the V-year ear oO! a 
rella arch dam in Switeriand has i included non 
linear of both the foundation and dam 
concrete including creep effects. (Aiexander-PTT) 
W87-05016 


8G. Materials 


CUSHIONING STRESS AND STRAIN IN PIPE 


STEMS, : 
Vibration Mountings and Controls, Inc., Bloom- 
—_ NJ. 


Ware ater Engineering and Management WENMD2, 
Vol. 133, No. 11, p 28-29, November 1986. 


Descriptors tors: *Pipelines, *Pipes, *Water distribu- 

tion, * stress, *Rubber expansion joints, Leak- 

Flexible joints, Installation, Maintenance, 

High pressure, Thermal expansion, con- 
stress, Stress, Vibration. 


Stresses and strains caused by hydraulic surges, 
thermal expansions, thermal contractions, and per- 
sistent vnteeh os result in 
from aggravating leaks at joints or 
major pipeline ruptures that require expensive ‘al 
y service interruption and costly “— 
joints are 
t, foe, wagon little space, po yom are 
maintain. The construction and 
epplications ofthe standard types of rubber expen 
sion joints were presented and installation and 
maintenance procedures were reviewed. (Wood- 


PTT) 
W87-04982 


" “ERIGHLonouypams IN SECONDARY CON- 


‘AINMENT 
Carlisle SynTec 


A sommme g 
= lh graphic entry see Field 5G. 


TECHNOLOGICAL CONSIDERATIONS IN 
CLASS I INJECTION 

Golden Strata Services, Inc., Houston, TX. 

For laa bibliographic entry see Field SE. 


NEW COMPOSITE LINER FOR HAZARDOUS 


Association, Skokie, IL. 
For aS rg bibliographic entry see Field SE. 


LABORATORY EVALUATION OF SLURRY 
WALL MATERIALS OF CONSTRUCTION TO 


ENGINEERING WORKS—Field 8 
Fisheries Engineering—Group 81 


PREVENT CONTAMINATION OF GROUND- 

WATER FROM ORGANIC CON 

yp aep ' Samal ony oe Field 5G. 
bi en see 

wirSape” Sotownatic ety 


8H. Rapid Excavation 


— POWER TAPS INTO HAZARDS, 


New Scientist NW: i Vol. 112, No. 1530, p 
44-47, October 16, 1986. 


: ‘Lake taps, Pin mes excavation, 

*Lakes, *Tunnel hydraulics, *Hydro- 

lants, *Rockfill o— Rock mechanics, 
, Glacial lakes. 


in Norway have tapped about 500 lakes 
Fay ee oh power be Hae Tw ah = 


lake bed and b 

Ulla-Forre celateaan pen 
than 50 dams that link about 
number of rivers. Eight 


FE. 
nil 
HE 


é 
g 


PINK SALMON (ONCO 
CHA): SIZE AND 


GORBUS- 
DISTRIBUTIONS, 


ENTRANCE AND EXIT, 
t of Fisheries and Oceans, Sault Ste. 
—— Great Lakes Fisheries Research 
a 


bibliographic entry see Field 2H. 
For pina 


uti. 
urnal ine and Freshwater Re- 
search AJMFA4, Vol. 37, No. 4, p 491-505, 1986. 7 
fig, 3 tab, 16 ref. 


Althou shrimp stocks su many im- 
sieniiieneetnay le informa- 
{ine ip presently avalichle on the fandaunsntel sele- 
fg spe nig ty Sameer py wok oe 
for these species. In tap (SRN) fer preawiae the 
recruitment relationship for penaeids in 
literature, 5 nies bee assumed that any 
such relationship would be of an asymptotic form, 





Field 8—ENGINEERING WORKS 


Group 8I—Fisheries Engineering 


and that penaeid fisheries to date have operated at 
exploitation levels which maintained the stock in 
the flat section of the curve. A SRR between the 


well with the exception of 2 out of the 14 years 
i ly severe c occurred. This 
aa 


yclones occ 
_into account by — multiple regres- 


sion to incorporate the amount of rain- 
fall in Jan and February as variables represent- 
SPs as potent esate pa 

or ive 
and negative - a o yclones on recruit cone 
was meng The relationship between autumn 


and resultant spring spawning stock 


recruitment 

new lower equilibrium level. The robustness of the 
with respect to assumptions involved 

and potential sources of bias in the variables used 

were evaluated and discussed. (Alexander-PTT) 

W87-05043 


ANALYSIS OF LONG-TERM ECOLOGICAL 
DATA USING CATEGORICAL TIME 
REGRESSI 


ION, 
Martin Marietta Environmental Systems, Colum- 


bia, MD. 

K. A. Rose, J. K. Summers, R. A. Cummins, and 
D. G. Heimbuch. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 43, No. 12, p 2418-2426, 
December 1986. 5 fig, 2 tab, 32 ref. 


Descriptors: *Time series analysis, *Mathematical 
models, *Least squares method, *Fisheries, *Statis- 
tical analysis, *Population dynamics, Fish stocks, 
Delaware Bay, Delaware River, Dredging, Flow. 


based on the use of catego- 


gres- 
sion is proposed for the analysis of ecological data. 
It has several advantages over Box-Jenkins models 
and time series regression with continuous varia- 
bles, ——s model on eco- 
logical information, parsimonious representations 
of the functional forms of model terms and interac- 
tions, robust treatment of the high uncertainty 
associated with long-term ecological data, and in- 
a features based on linear combinations of 
the regression coefficients. Aspects of model build- 
significance testing, and interpretation of re- 
its are discussed and illustrated with a fisheries 
example involving an annual measure of white 
jorone americana) stock size in the Dela- 
white Rives Bey fom 1909 0 974. Vein in 
w lynamics is using follow- 
ing explanatory variables: lagged values of stock, 
hydrographic variables (freshwater flow and water 
cotees talons and pollution-related variables 
(sewage loading, dredging activity, and dissolved 
oxygen). Potential statistical problems with the 
new method involving multicollinearity, autocor- 
related errors, and other violations of ordinary 
least ~y are identified. (Alexander-PTT) 


USE OF HATCHERY COHO SALMON (ON- 
CORHYNCHUS KISUTCH) PRESMOLTS TO 
ror WILD POPULATIONS IN OREGON 


per bag State Univ., Corvallis. Dept. of Fisheries 


T. E. Nickelon, M.F. Solazz, and S. L. Johnson 
Canadian Journal of Fisheries and Aquatic Sci- 

ences CJFSDX, Vol. 43, a 12, p 2443-2449, 
December 1986. 4 fig, 3 tab, 1 7 ref. 


Descriptors: ‘*Population dynamics, *Coastal 
streams, *Salmon, *Presmolts, *Fish stocking, 
*Fish hatcheries, *Fish —. Streams, 
Spawning, Reproduction, Population density, 


The effectiveness of using hatchery coho salmon 
presmolts to rebuild wild in Oregon 


coastal streams was evaluated. Juvenile and adult 
populations were monitored in 15 stocked and 15 
unstocked streams from summer 1980 until summer 
1985. During the summers yea the planting 
of presmolts, the number of juveniles caer square 
meter of pool surface area was in the 
stocked —") than in the sanaee 
were significantly 
sbundant in the Stocked streams during the 2 yr 
when density of wild juveniles was estimated sepa 
rately from hatchery juveniles. Adult poco to 
the stocked streams were not significantly different 
Sam Sees Nels 00 ee eee See, Se 
returns tended to be earlier in the stocked streams 
than in the unstocked streams. Despite similar 
numbers of adults kilometer in the stocked 
streams and unstocked streams in the years the 
presmolts returned to spawn, the resulting densities 
of juveniles in the stocked streams were signifi- 
cantly lower than the densities of juveniles in the 
unstocked streams. It is concluded that the early 
time of spawning of the hatchery coho salmon is 
largely aa: Nagong for their failure to rebuild the 
in the streams stoc! 


pop’ stocked with presmolts. 
Pauthor’s a abetract) 
W87-05050 





SEQUENTIAL TESTS FOR INFECTIOUS HE- 
MATOPOIETIC NECROSIS VIRUS IN INDI- 
VIDUALS AND POPULATIONS OF SOCKEYE 
SALMON (ONCORHYNCHUS NERKA), 
Seattle I Fishery R h Center, WA. 
For dg bibliographic entry see Field 5A. 
W87-05055 





9. MANPOWER, GRANTS 
AND FACILITIES 


9A. Education (Extramural) 


PREPARATION OF PROFESSIONALS FOR 
GROUNDWATER PROTECTION, 

California Univ., Los Angeles. 

R. L. Perrine. 

The Environmental Professional, Vol. 8, No. 3, p 
199-209, 1986. 4 fig, 1 tab, 23 ref. 


Descriptors: *Education, *Training, *Groundwat- 
er pollution, *Water quality control, *Groundwat- 
er management, California. 


The thesis that to moo groundwater pollution 
problems it is necessary eo thoroughly 
and thus develop the im the Saetitution pacity to solve 
problems is advanced. A case study is ope ae to 
show which disci bac! unds are most 
needed, what level of preparation should be ex- 
pected, what is the proper balance between depth 
in a discipline and breadth across the problem area. 
For the example (pollution from a solvent recov- 
ery and distribution facility in Gardena, California) 
the groundwater treatment with granular activated 
carbon, air hey as an alternative, and treat- 
ment costs are ussed. The typical preparation 
of students is outlined and recommended prepara- 
tion of groundwater professionals is discussed. A 
wide of disciplinary knowledge is ~—— 
to contribute to efforts to build capacity wi 

which to control ground water pollution. The 
greatest challenge, however, is to build a structure 
capable of integrating knowledge from various dis- 
ciplinary areas toward problem solutions. (Roches- 


ter-PTT) 

W87-04812 

9D. Grants, Contracts, and 
Research Act Allotments 


bp apna OF GRANTS FOR SEWERAGE 


For primary bibliographic entry see Field 5D. 
'W87-04809 


LOCAL FINANCE AND POLICY FOR 
GROUNDWATER PROTECTION, 
Cornell Univ., Ithaca, NY. 


D. J. Allee. 

The Environmental Professional, Vol. 8, No. 3, p 
210-218, 1986. 29 ref. 

Descriptors: *Fi *Government finance, 
Paces nag *Groundwater manage- 
ment, Water iw control, Risk management, 
Drinking water, Local governments. 


general urrounding the state and local 
activities for the protection of groundwater is ex- 
plored and an attempt is made to apply some of the 
concepts of public to the lems of natu- 
ral resource management, a ne, branch of 
the institutional side of resource economics. The 
author identifies some concepts for the evaluation 
of policy for federal and state programs intended 
to encourage more effective local action. State and 
federal programs will use a variety of fiscal devices 
to influence risk management. They must become a 

of the trend toward innovative financing. 


ed. Local governments have a strategic potential in 
increasing the nation’s capacity to reduce the risk 
of groundwater contamination. They supply most 
of the drinking water provided in community sys- 
tems and have a virtual monopoly on land use 
controls. They have many other advantages in 
closing the gaps in federal and state efforts. (Roch- 


ester- 
W87-04813 





4-HYDROXYCINNAMIC ACID 
Chlorination of 4-Hydroxycinnamic Acid and Its 
Toxic Risk as a Natural Occurring Water Con- 
taminant, 
'W87-04667 5F 
ABANDONED WELLS 
Abandoned Wells - How to Find Them, 
W87-05087 5B 


Summary and Comparisons of Three Technol- 
ogies for Locating Abandoned Wells in Central 
Oklahoma, 


'W87-05088 5B 
Abandoned Water Wells in Southeastern Minne- 


sota, 
W87-05089 5B 


ABLATION 
Snow Distribution Patterns in Clearings and Ad- 
jacent Forest, 
W87-04955 2C 


ABLUTION FACILITIES 
Some Observations on a Cholera Outbreak at 
the Umvoti Mission Reserve, Natal, 
W87-04378 5C 


ABSCISIC ACID 

Influence of Mineral Nutrition, Ozone and Acid 
Fog on Abscisic Acid and Indole acetic Acid in 
Needles of Picea Abies (L.) Karst (Einfluss von 
Mineralstoffernachrung, Ozon und Saurem 
Nebel auf Indolessigsaeure und Abscisinsaeure in 
Nadeln von Picea Abies (L..) Karst), 

W87-04495 5C 


ABSORPTIVITY 
Nonisothermal Emissivity and Absorptivity For- 
mulation for Water Vapor, 
W87-04680 2A 


ACCIDENTS 
Legislative and Technical Means for the Preven- 
tion of Accidents with Water-Endangering Liq- 
uids, 
W87-04797 5G 
ACCLIMATIZATION 
Acclimation and Biodegradation of Chlorinated 
Organic Compounds in the Presence of Alter- 
nate S 
W87-04532 5D 


ACCLIMATIZATION CULTURING 
TECHNIQUES 
Responses of Freshwater Amoebae to Salinity 
Changes, 
W87-04841 5C 


ACCLIMITIZATION 
Photosynthetic Acclimation and Water-Use Effi- 
ciency of Three Species of Understory Herba- 
ceous Bamboo (Gramineae) in Panama, 
W87-04651 2D 


ACCUMULATION 
Extractability and Plant Availability of Molyb- 
denum from Inorganic and Sewage Sludge 
Sources, 
W87-04444 5B 


= Accumulation and Resource Utilization 
Grassland Annuals, 
W37.04653 2D 


Processes Controlling Movement, Storage, and 
Export of Phosphorus in a Fen Peatland, 
W87-04842 5E 


Infection with Powdery Mildew Can Enhance 
the Accumulation of Proline and Glycinebetaine 
by Salt Stressed Barley Seedlings, 

W87-04888 3C 


SUBJECT INDEX 


ACETYLENE REDUCTION 


Nitrogen Fixation (C2H2 Reduction) in a Salt 
Marsh: Its Relationship to Temperature and an 
Evaluation of an In Situ Chamber Technique, 
W87-04366 2L 


ACID DEPOSITION 


Empirical Relation between Sulphur Dioxide 
Emissions and Acid Deposition Derived from 
Monthly Data, 

W87-04471 2B 


Estimating Catchment Water Quality Response 
to Acid Deposition Using Mathematical Models 
of Soil Ion Exchange Processes, 

W87-04587 sc 


Monthly Mean Spatial Variations of Dry Depo- 
sition Velocities of Oxides of Sulphur and Nitro- 


gen, 

W87-04709 5B 
New Data From Peat Bogs May Give a Histori- 
cal Perspective on Acid Deposition, 

W87-04732 

Direct Distribution Model for Regional Aquatic 
Acidification, 

W87-04941 5B 


ACID FOG 


Program and Performance Characteristics of the 
Environmental Chambers during a Long-Term 
Experiment with Norway Spruce Trees Exposed 
to Ozone, Acid Mist, and Frost (Beschreibung 
der Expositionskammern und der Versuchsbe- 
dingungen bei der Belastung von Pflanzen mit 
Luftschadstoffen und Klimastress), 

'W87-04488 7B 


Response of the Root System of Picea Abies (L.) 
Karst to Fertilizer Application and Fumigation 
of the Sprout with Ozone and Acid Mist (Reak- 
tionen des Wurzelsystems von Picea Abies (L.) 
Karst auf Mineralstoffernaehrung und auf Belas- 
tung des Sprosses mit Ozon und Saurem Nebel), 
W87-04490 5C 


Effects of Ozone and Acid Mist on the Epicuti- 
cular Wax in the Stomatal Antechamber of Nee- 
dles of Picea Abies (L.) Karst (Einfluss von 
Ozon und Saurem Nebel auf die Struktur der 
Stomataeren Wachspfropfen in den Nadeln von 
Picea Abies (L.) Karst), 

W87-04491 5C 


Influence of Mineral Nutrition, Ozone, and Acid 
Mist on Photosynthetic Parameters and Stomatal 


Ozon und Saurem 
I Parameter und Stoma- 
taere Leitfaehigkeit von Pices Abiea (L.) Karst), 
W87-04492 sc 





Effect of Mineral Nutrition, Ozone and Acid 
Mist on the ‘Contents of Adeninenucleotides, In- 
organic Phosphate and Carbohydrates in Nee- 
dles of Picea Abies (L.) Karst (Einfluss von 
Mineralstoffernaehrung, Ozon und Saurem 
Nebel auf den Gehalt an Adeninnucleotiden, 
Anorganischem Phosphat und Kohlenhydraten 
in Nadeln von Picea Abies (L.) Karst), 
W87-04493 


Effect of Mineral Nutrition, Ozone and Acid 
Mist on Peroxidase Activity in Needles of 
Norway oo Picea Abies (L.) Karst (Einfluss 
von Mineralsto ffernachrung, Ozon und Saurem 
Nebel auf Peroxidase-Aktivitaeten in Fichtenna- 
deln, Picea Abies (L.) Karst), 

W87-04494 5C 





Influence of Mineral Nutrition, Ozone and Acid 
Fog on Abscisic Acid and Indole acetic Acid in 
Needles of Picea Abies (L.) Karst (Einfluss von 
Mineralstoffernachrung, Ozon und Saurem 


Nebel auf Indolessigsaeure und Abscisinsaeure in 
Nadeln von Picea Abies (L.) Karst), 
W87-04495 sc 


Influence of Mineral Nutrition, Ozone and Acid 
Mist on the Monoterpene Pattern of Needles of 
Picea Abies (L.) Karst (Einfluss von Mineral- 
stoffernachrung, Ozon und Saurem Nebel auf 
das Monoterpenmuster der Nadeln von Picea 
Abies (L.) Karst), 

W87-04496 5A 


Influence of Mineral Nutrition, Ozone, and Acid 
Mist on the Content of the Fungitoxic Com- 
pound P-Hyd »phenone in Spruce Nee- 
dles (Picea Abies (L.) Karst) (Einfluss von Min- 
eralstoffernaehrung, Ozon und Saurem Nebel 
auf den Gehalt der Fungitoxischen Substanz P- 

h in Fichtennadeln (Picea 








Hydroxy 


Abies (L.) Karst)), 
W87-04497 5c 


Contents of Chlorophyll and the Antioxidants 
Ascorbic Acid, Glutathion and Tocopherol in 
Spruce Needles (Picea Abies (L.) Karst) as a 
Function of Mineral Nutrition, Ozone, and Acid 
Mist (Gehalte an Chlorophyll und den Antioxi- 
dantien Ascorbat, Glutathion und Tocopherol in 
Fichtennadeln (Picea Abies (L.) Karst) in Ab- 
igkeit von Mineralstoffernachrung, Ozon 
und Saurem Nebel), 
'W87-04498 5C 


ACID LAKES 


Diatom-based pH Reconstruction Studies of 
Acid Lakes in Europe and North America: A 
Synthesis, 

W87-04727 5B 


PIRLA Project (Paleoecological Investigation 
of Recent Lake Acidification): Preliminary Re- 
sults for the Adirondacks, New England, N. 
Great Lakes States, and N. Florida, 

W87-04728 5B 


Ecological Effects of Acidification on Primary 
Producers in Aquatic Systems, 
W87-04734 5C 


Fish Responses to Acidity in Quebec Lakes: A 
Review, 
W87-04737 5C 


Fish Species Distribution in Relation to Water 
Chemistry in Selected Maine Lakes, 
W87-04738 5c 


Fish Species Distribution and Water Chemistry 
in Nova Scotia Lakes, 
W87-04739 5C 


Biology and Chemistry of Three Pennsylvania 
Lakes: Responses to Acid Precipitation, 
W87-04741 2H 


Bone Concentration of Manganese in White 
Sucker (Catostomus Commersoni) from Acid, 
Circumneutral and Metal-Stressed Lakes, 

W87-04742 5C 


Paul and Peter Lakes: A Liming Experiment 
Revisited, 
W87-05031 5G 


ACID MINE DRAINAGE 


Backfilling Techniques and Alkaline Addition to 
Control Acid Mine Drainage in a Coal Strip 


Mine, 
W87-05082 5E 


ACID MINE WATERS 


Observations on a Microbial Cellulose Degrada- 
tion Process That Decreases Water Acidity, 
'W87-04855 5 


ACID POLLUTION EFFECTS 


Nutrient Element Contents in the Fine Roots of 
Spruce Following Liming and Acid Irrigation 


su-1 





ACID POLLUTION EFFECTS 


(Naehr-elementgehalte in den Feinwurzeln der 
Fichte nach Saurer Beregnung und Kalkung), 
W87-04504 5C 


ACID PONDS 
Influence of Acidic Pond Water on Amphibians: 
A Review, 
W87-04735 5C 


ACID PRECIPITATION 
Effect of Short-Term Acidification During 
Spring Snowmelt on Selected Mollusca in 
South-central Ontario, 
W87-04454 sc 


Lake Resources at Risk to Acidic Deposition in 
the Upper Midwest, 
W87-04530 5B 


ACID RAIN 

Acid Rain Spurs Clean-Coal Research, 
W87-04371 5B 
Effect of Simulated Acid Precipitation on Soil 
Microbial Activity in a Typic Quartzipsamment, 
W87-04450 5C 
Empirical Relation between Sulphur Dioxide 
Emissions and Acid Deposition Derived from 
Monthly Data, 

W87-04471 2B 


Unravelling a Century of Acid Pollution, 
W87-04473 5B 


Cellular Readjustment of Barley Seedlings to 
Simulated Acid Rain, 
'W87-04474 5C 


Acid Rain: New Fears Prompted Cleanup, 
W87-04477 5B 


Polluted Rain Falls in Spain, 
W87-04478 5C 


Program and Performance Characteristics of the 
Environmental Chambers during a Long-Term 
Experiment with Norway Spruce Trees Exposed 
to Ozone, Acid Mist, and Frost (Beschreibung 
der Expositionskammern und der Versuchsbe- 
dingungen bei der Belastung von Pflanzen mit 
Luftschadstoffen und Klimastress), 

'W87-04488 7B 


Response of the Root System of Picea Abies (L.) 
Karst to Fertilizer Application and Fumigation 
of the Sprout with Ozone and Acid Mist (Reak- 
tionen des Wurzelsystems von Picea Abies (L.) 
Karst auf Mineralstoffernachrung und auf Belas- 
tung des Sprosses mit Ozon und Saurem Nebel), 
W87-04490 5C 
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dantien Ascorbat, Glutathion und Tocopherol in 
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deln, Picea Abies (L.) Karst), 

W87-04494 5C 





Influence of Mineral Nutrition, Ozone and Acid 
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Status of the Freshwater Pearl Mussel Margariti- 
fera margaritifera L. in the South of its Europe- 


an Range, 
W87-04656 5C 


BEAK CONSULTANTS, INC., AKRON, NY. 
Bythotrephes Cederstroemi (Schoedler). (Cerco- 
pagidae: Cladocera): A new Record for Lake 
Ontario, 

W87-04750 2H 


BECK (R.W.) AND ASSOCIATES, SEATTLE, 
WA. 
Finite Element Analysis of Arch Dams on a 
Personal Computer, 
W87-05014 7c 


BELL COMMUNICATIONS RESEARCH, INC., 
HOLMDEL, NJ. 
Speciation, Photosensitivity, and Reactions of 
Transition Metal Ions in Atmospheric Droplets, 
W87-04686 2B 


BERDAL (A.B.) A/S, SANDVIKA (NORWAY). 
Optimal Sequencing of Hydropower Stations, 
W87-04781 8C 


BHABHA ATOMIC RESEARCH 
BOMBAY (INDIA). AIR MONITORING 
SECTION. 
Fluoride Cycling in Nature Through Precipita- 
tion, 
W87-04515 5B 


BIOLOGISCHE BUNDESANSTALT FUER 
LAND- UND FORSTWIRTSCHAFT, 
BRUNSWICK (GERMANY, F.R.). INST. FUER 
VIRUSKRANKHEITEN DER PFLANZEN. 

Plant Viruses in Rivers and Lakes, 

W87-04821 5A 


BIRMINGHAM UNIV. (ENGLAND). DEPT. OF 
CIVIL ENGINEERING. 
Pumping Test Analysis in Large Diameter Wells 
with a Seepage Face by Kernel Function Tech- 


nique, 
W87-05070 4B 


BLUE NILE ASSOCIATES, FOXBORO, MA. 
Designing Hydro Reservoirs to Prevent Tropi- 
cal Di 


Diseases, 
W87-04773 8A 


BOLTON AND MENK, INC., MANKATO, NM. 
Predicting the Expansion Behavior of Filter 
Media, 


W87-04643 5F 


BOOKER AGRICULTURAL INTERNATIONAL 
LTD., LONDON (ENGLAND). 
Water Use Efficiencies in Relation to Sugarcane 
Yields, 
W87-04576 2D 


BOYCE THOMPSON INST. FOR PLANT 
RESEARCH, ITHACA, NY. 
Effects of Simulated Acidic Rain on Wash-off of 
Fungicides and Control of Late Blight on Potato 
Leaves, 
W87-04902 5C 


Cadmium-Induced Accumulation of Putrescine 
in Oat and Bean Leaves, 
W87-05036 5C 


BRIGHAM YOUNG UNIV., PROVO, UT. 
DEPT. OF ZOOLOGY. 
Seasonal Community Structure and Drift of Mi- 
crocrustaceans in Valley Creek, Minnesota, 
W87-04453 2H 


BRISTOL UNIV. (ENGLAND). DEPT. OF 
AGRICULTURAL SCIENCES. 
Interception of Rainfall in a Hedgerow Apple 
Orchard, 
W87-04397 2B 


BRITISH ANTARCTIC SURVEY, 
CAMBRIDGE (ENGLAND). 
Effects of Temperature on 86Rb Uptake by Two 
Species of Chlamydomonas (Chlorophyta, 
Chlorophyceae), 
W87-04541 2C 


BRITISH COLUMBIA UNIV., VANCOUVER. 
DEPT. OF BOTANY. 
Vegetation-Elevation Correlation in Two 
Dyked Marshes of Northeastern Vancouver 
Island: A Multivariate Analysis, 
W87-05059 2L 


BRITISH COLUMBIA UNIV., VANCOUVER. 

DEPT. OF MECHANICAL ENGINEERING. 
Assessment of Risk for a Gravity Dam, 
W87-05018 8A 


BRITISH COLUMBIA UNIV., VANCOUVER. 
DEPT. OF OCEANOGRAPHY 
Climatic Model of Runoff-driven Coastal Circu- 
lation, 
W87-04609 2L 


BRITISH COLUMBIA UNIV., VANCOUVER. 
DEPT. OF SOIL SCIENCE. 
Estimating the Effects of Understory Removal 
From a Douglas Fir Forest Using a Two-Layer 
Canopy Evapotranspiration Model, 
W87-04952 2D 


BRITISH COLUMBIA UNIV., VANCOUVER. 
FACULTY OF FORESTRY. 
Snow Distribution Patterns in Clearings and Ad- 
jacent Forest, 
'W87-04955 2C 


BRITISH COLUMBIA UNIV., VANCOUVER. 
POLICY ANALYSIS DIV. 
Federal Environmental Regulation in — 
W87-04569 


BRITISH COLUMBIA UNIV., VANCOUVER. 

WESTWATER RESEARCH CENTRE. 
Conductivity-Temperature Standardization and 
Dissolved Solids Estimation in a Meromictic 


W87-05051 SA 


BROOKHAVEN NATIONAL LAB., UPTON, 

NY. DEPT. OF APPLIED SCIENCE. 
Anaerobic Bacterial Dissolution of Lead -— 
W87-04875 


BROOKHAVEN NATIONAL LAB., UPTON, 
NY. DEPT. OF ENERGY AND 
ENVIRONMENT. 

Chemical Composition of Precipitation at Long 

Island, NY, 

W87-04705 SA 


BROOKHAVEN NATIONAL LAB., UPTON, 
NY. ENVIRONMENTAL CHEMISTRY DIV. 
Kinetics of Hydrogen Peroxide-Sulfur(IV) Re- 
action in Rainwater Collected at a Northeastern 
US. Site, 
W87-04674 2B 


BSN S.A., PARIS (FRANCE). 
Estimation of the Share of Each Water Source 
for Adults in France: Water Intake Provided to 
French Adults, 
W87-04600 6D 


BUCK, SIEFERT AND JOST, INC., 
PARAMUS, NJ. 
Ozonation: An Economic Choice for Water 
Treatment, 
'W87-04912 5F 





BUNDESFORSCHUNGSANSTALT FUER 
FORST- UND HOLZWIRTSCHAFT, 
HAMBURG (GERMANY, F.R.). INST. FUER 
HOLZCHEMIE UND CHEMISCHE 
TECHNOLOGIE DES HOLZES. 
Nutrient Element Contents in the Fine Roots of 
Spruce Following Liming and Acid Irrigation 
(Naehr-elementgehalte in den Feinwurzeln der 
Fichte nach Saurer Beregnung und a 
W87-04504 


CALGARY UNIV. (ALBERTA). DEPT. OF 
BIOLOGY. 
Life Histories of Limnephilus externus Hagen, 
Anabolia bimaculata (Walker), and Nemotaulius 
hostilis (Hagen) (Trick Li hilidae) in 
a Pond in Southern Alberta, Canada, 
W87-05047 2H 


CALIFORNIA INST. OF TECH., PASADENA. 
DEPT. OF ENVIRONMENTAL HEALTH 
ENGINEERING. 
Unsteady Sediment-Transport Modeling, 
W87-05020 8B 


Stability of a General Preissmann Scheme, 
W87-05021 


CALIFORNIA INST. OF TECH., PASADENA. 
WM. E LAB, OF ENVIRONMENTAL 
ENGINEERING SCIENCE. 

Kinetics of Formaldehyde-S([V) Adduct For- 

mation in Slightly Acidic Solution, 

W87-04994 5B 


CALIFORNIA STATE WATER RESOURCES 

CONTROL BOARD, SACRAMENTO. 
Regulatory Strategy Governing the Discharge 
of Mining Waste to Land in California, 
W87-05080 


Strategy Governing the Discharge 


Regulatory 
of Hazardous and Nonhazardous Waste to Land 


in California, 
W87-05090 


Particle Transport Through Porous Media, 
W87-04953 5B 


CALIFORNIA UNIV., BERKELEY. DEPT. OF 
MECHANICAL ENGINEERING. 
Grout and Slurry Walls for Hazwaste Contain- 
ment: The Down Side, 
W87-04582 5G 


Groundwater Contamination From an Inactive 
Uranium Mill Tailings Pile: 2. Application of a 
narra jel 


Dynamic Mixing M 
W87-04946 5B 


Carbon-13 NMR Studies of Salt Shock-Induced 
Carbohydrate Turnover in the Marine Cyano- 


bacterium Agmenellum quadruplicatum, 
W87-05037 2L 


CALIFORNIA UNIV., DAVIS. 
Utilization by Fattening Cattle of Unfermented 
Manure and Two Residues Produced by Anaer- 
obic Generation of Methane from Feedlot 
Manure, 
W87-04862 5E 


CALIFORNIA UNIV., DAVIS. DEPT. OF 
AGRONOMY AND RANGE SCIENCE. 
Effects of Temperature and Prior Flooding on 
Intensity and Sorption of Phosphorus in Soil: I. 
Effects on the Kinetics of Soluble P in Soil, 
W87-04892 2G 


Effects of Temperature and Prior Flooding on 
Intensity and Sorption of Phosphorus in Soil: II. 
Effects on P i 

W87-04893 2G 
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CALIFORNIA UNIV., DAVIS. DEPT. OF 
CHEMICAL ENGINEERING. 
Kinetics of fon Exchange on Natural Sediments, 
W87-04756 2 


CALIFORNIA UNIV., DAVIS. DEPT. OF 
WILDLIFE AND FISHERIES BIOLOGY. 
Rocky Intertidal Fish Communities of Califor- 
nia: Temporal and Spatial Variation, 
'W87-04549 2L 


CALIFORNIA UNIV., LOS ANGELES. 
Preparation of Professionals for Groundwater 


Protection, 
W87-04812 9A 


CALIFORNIA UNIV., LOS ANGELES, DEPT. 
OF BIOLOGY. 
Nonsteady-state Analysis of Water Flow and 
Capacitance for Agave deserti, 
W87-05060 2D 


CALIFORNIA UNIV., RIVERSIDE. DEPT. OF 
SOIL AND ENVIRONMENTAL SCIENCES. 
Group Invariance and Field-Scale Solute Trans- 


port, 
W87-04940 5B 


CAMP, DRESSER AND MCKEE, INC., 
ANNANDALE, VA. 
Electromagnetic Measurements for Subsurface 


Hydrocarbon Investigations, 
W87-05149 5B 


CANADA CENTRE FOR MINERAL AND 
ENERGY TECHNOLOGY, OTTAWA 
(ONTARIO). 
Observations on a Microbial Celiulose Degrada- 
tion Process That Decreases Water Acidity, 
W87-04855 5D 


CARLISLE SYNTEC SYSTEMS, PA. 
Epichlorohydrin in Secondary Containment Sys- 


tems, 
W87-05075 5G 


CARNEGIE-MELLON UNIV., PITTSBURGH, 
PA. DEPT. OF CIVIL ENGINEERING. 
Direct Distribution Model for Regional Aquatic 


Acidification, 
W87-04941 5B 


CASE WESTERN RESERVE UNIV., 
CLEVELAND, OH. 
Information Needs for Groundwater Pollution 


Control, 

W87-04811 4B 
CENTERS FOR DISEASE CONTROL, 
ATLANTA, GA, CENTER FOR 
ENVIRONMENTAL HEAL 


TH. 
Pilot Study of Serum Polychlorinated Biphenyl 
Levels in Persons at High Risk of Exposure in 
Residential and Occupational Environments, 
W87-04828 


CENTERS FOR DISEASE CONTROL, 
ATLANTA, GA, DIV. OF FIELD SERVICES. 
Outbreak of Staphylococcal Skin Infections 
Among River Rafting Guides, 
W87-05028 


CENTRAL ELECTRICITY 
Removal of Sulphur Dicxide in a Two-Dimen- 
sional Rain System Based on a Scale Analysis of 
the Conservation Equations, 
W87-04993 5B 


CENTRAI, PUBLIC HEALTH LAB., LONDON 
(ENGLAND). COMMUNICABLE DISEASE 
SURVEILLANCE CENTRE. 

Outbreak of Gastroenteritis on a Passenger 


Ship, 
W87-04987 SC 


CENTRAL WASHINGTON UNIV., 

ELLENSBURG. DEPT. OF CHEMISTRY. 
Composition of Precipitation at Snoqualmie Pass 
and Stevens Pass in the Central Cascades of 


Washington State, 
W87-04714 5A 


CENTRE D’ETUDES D’OCEANOGRAPHIE ET 

DE BIOLOGIE MARINE, ROSCOFF 

(FRANCE). 
Production of NH4{+) by the Shrimp Crangon 
crangon L. in Two Sloping Bed Ecosystems. 
Experimental Approach and Study of the Influ- 
ence of Sediment on the Excretion Rate (Pro- 
duction d’NH4(+) par la Crevette Crangon 
Crangon L. dans Deux Ecosystemes Cotiers. 
Approche Experimentale et Etude de L’in- 
fluence du Sediment sur le Taux D’Excretion), 
W87-04544 2H 


CENTRE DE RECHERCHE DU GENIE 
RURAL, TUNIS (TUNISIA). 
Geochemical Evolution of Waters and Soil So- 
lution During Their Concentration in Central 
Tunisia (Evolution Geochimique des Eaux et des 
Solutions Interstitielles au Cours de Leur Con- 
centration en Tunisie Centrale), 
W87-05118 2K 


CENTRE DE RECHERCHE EN ECOLOGIE 
MARINE ET AQUACULTURE, NIEUL SUR 
MER (FRANCE). 
Nutrient Limitation of the Bottom-Ice Microal- 
gal Biomass (Southeastern Hudson Bay, Canadi- 
an Arctic), 
'W87-04426 2C 


CENTRE DE RECHERCHE LYONNAISE DES 

EAUX - DEGREMONT, LE PECQ (FRANCE). 
Tube Diameter and Height Influence on the 
Ozonation Operating Conditions with a U-Tube, 
W87-04647 SF 


Potential Use of Ozone and Peroxidase for Re- 
moval of Aromatic Compounds From Water by 
Polymerization, 

W87-04648 5F 


CENTRE FOR WATER RESOURCES 
DEVELOPMENT AND MANAGEMENT, 
CALICUT (INDIA). GROUND WATER DIV. 
Digital Simulation Model for the Unsteady-state 
Radial Flow to a Dug Well, 
W87-04396 2F 


CENTRE NATIONAL DE LA RECHERCHE 
SCIENTIFIQUE, NANCY (FRANCE). LAB. 
DES SCIENCES DU GENIE CHEMIQUE. 
Transient Mass-transport in the Presence of 
Non-linear Physico-chemical Interaction Laws: 
Progressive Modelling and Appropriate Experi- 
mental Procedures, 
W87-04589 5B 


CENTRO DE EDAFOLOGIA Y BIOLOGIA 
APLICADA DE TENERIFE (SPAIN). 
Agronomic Value of The Sewage Sludge of 
Tenerife. Composting, 
W87-04626 SE 


Agronomic Value of the Sewage Sludge of Ten- 
erife. Physico-Chemical ics of the 
Refuse-Sludge Compost and Related Products, 
W87-04628 SE 


CH2M/HILL, DENVER, CO. 
Designing Wastewater Plants for Real ~~ 
W87-04984 


CHINESE ACADEMY OF AGRICULTURAL 
HENAN. RESEARCH INST. OF 
FARM IRRIGATION. 
Temperature Effects on Drip Line —— 
W87-04934 
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CINCINNATI UNIV., OH. DEPT. OF ENVIRONMENTAL HEALTH. 


CINCINNATI UNIV., OH. DEPT. OF 

ENVIRONMENTAL HEALTH. 
Use of Serum Antibody as a Means to Deter- 
mine Infections from Exposure to Wastewaters 
and Refuse, 

W87-04668 5A 


CLARE UNIV., WORCESTER, MA. 
Effectiveness and Equity of Groundwater Man- 
agement Methods in the Western United States, 
W87-04815 6E 


CLEMSON UNIV., SC. DEPT. OF 
HORTICULTURE. 
Effect of Hydrophilic Polymer on Media Water 
Retention and Nutrient Availability to Ligus- 


trum Lucidum, 
W87-04858 3F 


CLEVELAND STATE UNIV., OH. DEPT. OF 
CIVIL ENGINEERING. 
Bio-Conversion of Accumulated Sludge with 
Bacterial Augmentation Process in Aerated La- 
goons for Municipal Wastewater Treatment, 
W87-04362 5D 


COLLINGS, LEGG, MASON, INC., 
PHILADELPHIA, PA. 
Recent Sewage Financing in Pennsylvania, 
W87-04810 5D 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF CIVIL ENGINEERING. 
Estimation Procedures for the Type-1 Extreme 
Value Distribution, 
W87-04402 7c 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF ZOOLOGY AND ENTOMOLOGY. 
Effect of Water Balance on Growth and Calci- 
um Mobilization of Embryonic Painted Turtles 
(Chrysemys Picta), 
W87-04847 2H 


COLORADO UNIV. AT BOULDER. INST. OF 
ARCTIC AND ALPINE RESEARCH. 
Alpine Tundra Soil Bacterial Responses to In- 
creased Soil Loading Rates of Acid Precipita- 
tion, Nitrate, and Sulfate, Front Range, Colora- 
do, U.S.A., 
W87-04551 5C 


COLUMBIA NATIONAL FISHERIES 
RESEARCH LAB., MO. 
Determination of Fluorene in Fish, Sediment, 
and Plants, 
W87-04690 5A 


COMMISSION OF THE EUROPEAN 
BRUSSELS (BELGIUM). 
CONCERTATION UNIT FOR 
BIOTECHNOLOGY. 
World Bank Series on Integrated Resource Re- 
covi ’ 
W87-04997 5E 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
CANBERRA (AUSTRALIA). DIV. OF 
ENVIRONMENTAL MECHANICS, 
Linearized Unsteady Multidimensional Infiltra- 
tion, 
W87-04761 2G 
Steady Infiltration From Spheroidal Cavities in 
W87-04950 


COMMONWEALTH SCIENTIFIC AND 


Dispersion 
During Unsteady, Unsaturated Soil Water Flow: 
Experiments, 
W87-04951 5B 
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COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
CANBERRA (AUSTRALIA). DIV. OF WATER 
AND LAND RESOURCES. 

Use of Electromagnetic Induction for Locating 

Subsurface Saline Material, 

W87-05117 2G 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
GLEN OSMOND (AUSTRALIA). DIV. OF 
SOILS. 
Effects of Soil Contamination with Copper, 
Lead and Arsenic on the Growth and Composi- 
tion of Plants: II. Effects of Source Contamina- 
tion, Varying Soil pH, and Prior Waterlogging, 
W87-04896 5C 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
GRIFFITH (AUSTRALIA). CENTRE FOR 
IRRIGATION RESEARCH. 

Assessment of a Natural Wetland Receiving 

Sewage Effluent, 

W87-04860 5C 


COMPAGNIE GENERALE DES EAUX, PARIS 


ICE). 
Industrial Analyzer by a Potentiometric Method 
for Total Organic Carbon in Water, 
W87-04882 7B 


CONSIGLIO NAZIONALE DELLE 
RICERCHE, ROME (ITALY). IST. 
INQUINAMENTO ATMOSFERICO. 
Determination of Organic and Inorganic Acid 
Species in the Atmosphere and in Rain-water by 
Ton Chromatorgraphy, 
W87-04534 SA 


CORNELL UNIV. AGRICULTURAL 
EXPERIMENT STATION, ITHACA, NY. 
DEPT. OF AGRONOMY. 
Effect of Cadmium- and Zinc-treated Sludge on 
Yield and Cadmium-Zinc Uptake of Corn, 
W87-04446 5C 


CORNELL UNIV., ITHACA, NY. 
Local Finance and Policy for Groundwater Pro- 
tection, 
W87-04813 9D 


CORNELL UNIV., ITHACA, NY. DEPT. OF 
ENTOMOLOGY. 
Effects of Chemically Contaminated Sewage 
Sludge on an Aphid Population, 
W87-05009 5C 


CRS SIRRINE, INC., CHICAGO, IL. 
What to Look for in Archimedes Screw Lift 


Pumps, 
W87-04980 8C 


Exploiting Layers of Fresh Water Floating on 
Salt Water by Drilling and Circular Wells: The- 
oretical Drawdowns and Maximum Flows 
Avoiding Salinization; Optimal Drilling Depth 
(Exploitation des Nappes d’Eau Douce Flottant 
sur des Eaux Salees par Forages et Puits Circu- 
laires: Rabattements Theoriques et Debits Maxi- 
maux a ne pas Depasser Pour Eviter la Salinisa- 
tion; Profondeur Optimale a Donner Aux For- 


ages), 
W87-05113 4B 


DALHOUSIE UNIV., HALIFAX (NOVA 
SCOTIA). DEPT. OF BIOLOGY. 
Reversible Arrest of Artemia Development by 


Cadmium, 
W87-04452 5C 


DAMES AND MOORE, CRANFORD, NJ. 
Migration and Apparent Subsurface Biodegrada- 
tion of Organic Compounds in a Fractured Bed- 
rock Aquifer, 

W87-05134 5B 


DAUPHIN ISLAND SEA LAB., AL. 
Predation by Callinectes Sopidus (Rathbun) 
Within Spartina Alterniflora (Loisel) Marshes, 
W87-04543 2L 


DAVIS (KEN E.) ASSOCIATES, BATON 
ROUGE, LA. 
Design, Installation and Operation of Withdraw- 
al Well Contaminant Recovery Systems, 
W87-05154 5G 


DAVIS (KEN E.) ASSOCIATES, HOUSTON, 
TX. 


Practical Disposal Well Design for the Preven- 
tion of Ground Water Contamination, 
W87-05077 5G 


Laboratory Evaluation of Slurry Wall Materials 
of Construction to Prevent Contamination of 
Groundwater from Organic Constituents, 

'W87-05098 5G 


DELAWARE UNIV., NEWARK. COLL. OF 
MARINE STUDIES. 
Sea-level Fluctuations in a Coastal Lagoon, 
W87-04606 


DELAWARE UNIV., NEWARK. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Water Quality of Agricultural Coastal Plain Wa- 
tersheds, 
W87-04625 5B 


DELAWARE UNIV., NEWARK. DEPT. OF 
BIOLOGY. 
Effects of Predation by the Mummichog, Fun- 
dulus Heteroclitus (L.), on the Abundance and 
Distribution of the Salt Marsh Snail, Melampus 
Bidentatus (Say), 
W87-04546 2L 


DEPARTMENT OF FISHERIES AND 
OCEANS, QUEBEC. FISHERIES RESEARCH 
BRANCH. 
Polychlorinated Biphenyl Residues in Some 
Marine Organisms from the Baie des Anglais 
(Baie-Comeau, Quebec, Saint-Lawrence Estu- 
ary), 
'W87-04662 5B 


DEPARTMENT OF FISHERIES AND 
OCEANS, SAULT STE. MARIE (ONTARIO). 
GREAT LAKES FISHERIES RESEARCH 
BRANCH. 
Spawning Migration of Great Lakes Pink 
Salmon (Oncorhynchus gorbuscha): Size and 
Sex Distributions, River Entrance and Exit, 
W87-04744 2H 


DEPARTMENT OF FISHERIES AND 
OCEANS, ST. ANDREWS (NEW 
BRUNSWICK). 
Benthic Macrofaunal Production in the Bay of 
Fundy and the Possible Effects of a Tidal Power 
Barrage at Economy Point - Cape Tenny, 
'W87-05048 2L 


DEPARTMENT OF FISHERIES AND 
OCEANS, VANCOUVER (BRITISH 
COLUMBIA). WEST VANCOUVER LAB. 
Algal Picoplankton from Marine and Freshwa- 
ter Ecosystems: A Multidisciplinary Perspective, 
W87-05053 2H 


DEPARTMENT OF JUSTICE, WASHINGTON, 
DC. ENVIRONMENTAL CRIMES UNIT. 
Countering Environmental Crimes, 
'W87-04659 6E 


DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH, LOWER HUTT 


(NEW ZEALAND). 
Effect of Subsoiling and Irrigation on Potato 
Production, 
W87-04913 3F 





DEPARTMENT OF THE ENVIRONMENT, 
OTTAWA (ONTARIO). 
Monthly Mean Spatial Variations of Dry Depo- 
sition Velocities of Oxides of Sulphur and Nitro- 


gen, 

W87-04709 5B 
DETROIT WATER AND SEWERAGE DEPT., 
MI. 


Is There an Answer to Hydrant a 
W87-04981 


DEUTSCHE GESELLSCHAFT FUER 
TECHNISCHE ZUSAMMENARBEIT G.M.B.H., 
ESCHBORN (GERMANY, F.R.). 

Rehabilitation of Waterwells in Tunisia (Regen- 

eration de Forages en Tunisie), 

W87-04796 


ESCHBORN (GERMANY, F.R.). SECTION 
FOR WATER SUPPLY AND SANITATION. 
Tree That Purifies Water. Cultivating Multipur- 
pose Moringaceae in the Sudan, 
'W87-04887 5G 


DIREKTORATET FOR VILT OG 
FERSKVANNSFISK, TRONDHEIM 
(NORWAY). 

Changes in Fish Populations in Southernmost 

Norway During the Last Decade, 

'W87-04730 5C 


Ecological Effects of Acidification on Tertiary 
Consumers. Fish Population Responses, 
W87-04736 5c 


DIREKTORATET FOR VILT OG 
FERSKVANNSFISK, TRONDHEIM 
(NORWAY). FISH RESEARCH DIV. 
Acid Deposition and Effects in Nordic Europe. 
Damage to Fish Populations in Scandinavia 


5C 


DREXEL UNIV., PHILADELPHIA, PA. 
ENVIRONMENTAL STUDIES INST. 
Anaerobic Treatment of Coal Conversion 
Wastewater Constituents: Biodegradability and 
Toxicity, 
W87-04528 5D 


DUKE UNIV., DURHAM, NC, SCHOOL OF 
FORESTRY AND ENVIRONMENTAL 
STUDIES. 
Processes Controlling Movement, Storage, and 
Export of Phosphorus in a Fen Peatland, 
W87-04842 5E 


DURHAM UNIV. (ENGLAND). DEPT. OF 
BOTANY. 
Ecological Interpretation of the Chemistry of 
Mire Waters from Selected Sites in Eastern 


Canada, 
W87-05061 2K 


DYNATECH R/D CO., CAMBRIDGE, MA. 
Development of Biofilm, Operating Characteris- 
tics and Operational Control in the Anaerobic 
Rotating Biological Contactor Process, 
'W87-04526 5D 


EA ENGINEERING, SCIENCE, AND 
TECHNOLOGY, INC., SPARKS, MD. 
Multi-Phase Transport of Petroleum Hydrocar- 
bons in the Subsurface Environment: Theory 
and Practical Application, 
W87-05133 5B 


EAST BAY MUNICIPAL UTILITY DISTRICT, 
OAKLAND, CA. 

Quality Control Monitoring, 

W87-04801 5D 
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FLORIDA UNIV., GAINESVILLE. DEPT. OF SOIL SCIENCE. 


EAST MALLING RESEARCH STATION, 
MAIDSTONE (ENGLAND). PLANT 
PHYSIOLOGY DEPT. 
Relationships between Water Stress and Ultra- 
sound Emission in Apple (Malus x domestica 
Borkh.), 
'W87-04899 21 


ECOLE NATIONALE SUPERIEURE 
AGRONOMIQUE DE MONTPELLIER 


(FRANCE). 

Contribution to the Study of Biochemical Mech- 
anisms of Resistance to Water Stress: Proline 
Accumulation During the Vegetative Cycle of 
Bread Wheat (Triticum Aestivum L.) and 
Durum Wheat (Triticum Durum Desf.) (Contri- 
bution a l’Etude de la Resistance a la Secheresse 
Chez le Ble Tendre (Triticum Aestivum L.) et 
Chez le Ble Dur (Triticum Durum Desf.): Etude 
de 1Accumulation de la Proline au Cours de 
Cycle de Developpement), 

'W87-04865 2D 


ECOLE PLYTECHNIQUE FEDERALE DE 
LAUSANNE (SWITZERLAND). INST. FOR 
RESOURCES AND WATER POLLUTION 
CONTROL. 
Coordinative Interactions Between Soil Solids 
and Water - An Aquatic Chemist’s Point of 
View, 
'W87-04584 2K 


ECOLE POLYTECHNIQUE FEDERALE DE 
LAUSANNE (SWITZERLAND). DEPT. DE 
GENIE RURAL ET GEOMETRE. 
Biotoxicity of Trace Metals and Composted 
Sludge/Mineral Substrate Interactions, 
W87-05034 5E 


ECOLE POLYTECHNIQUE FEDERALE DE 
LAUSANNE (SWITZERLAND). INST. DE 
GENIE RURAL. 
Expected Speciation of Dissolved Trace Metals 
in Gravitational Water of Acid Soil — 
W87-04598 


EIDGENOESSISCHE ANSTALT FUER 
WASSERVERSORGUNG, 
ABWASSERREINIGUNG UND 
GEWAESSERSCHULTZ, DUEBENDORF 
(SWITZERLAND). INST. OF AQUATIC 
SCIENCES. 

Horizontal Sedimentation Differences in a Eu- 

trophic Swiss Lake, 

W87-04433 2H 


ELECTRICITE DE FRANCE, PARIS. 
Simulation of Solute Transport in Aquifers by 
Means of a Mathematical Model with Little 
Numerical Diffusion (Simulation du Transport 
de Polluant dans les Nappes par un Modele a 
Faible Diffusion Numerique), 

W87-05111 5B 


ELECTRIFICATION DEL CARONI CA., 
CARACAS (VENEZUELA). 
Final Stage of Guri Completed, 
W87-04780 8A 


ENVIRONMENTAL AND ENERGY STUDY 
INST., WASHINGTON, DC. 
Safe Drinking Water Law Toughened, 
W87-04823 6E 


ENVIRONMENTAL DEFENSE FUND, NEW 
YORK. 
Empirical Relation between Sulphur Dioxide 
Emissions and Acid Deposition Derived from 
Monthly Data, 
W87-04471 2B 


ENVIRONMENTAL PHOTOGRAPHIC 
INTERPRETATION CENTER, WARRENTON, 
VA. 
Summary and Comparisons of Three Technol- 
ogies for Locating Abandoned Wells in Central 


O 
W87-05088 5B 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. DRINKING WATER 
RESEARCH DIV. 

Chemical Products aad Toxicologic Effects of 

Disinfection, 

W87-04910 5F 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC, OFFICE OF DRINKING 
WATER. 
Techniques for the Assessment of Carcinogenic 
Risk Due to Drinking Water Contaminants, 
W87-04670 5C 


In-Depth Survey and Assessment of Deep Injec- 
tion Wells Used to Dispose of Hazardous Waste 
- Preliminary Report, 

W87-05076 SE 


ENVIRONMENTAL PROTECTION 
AUTHORITY GRISONS, CHUR 
(SWITZERLAND). 
Legislative and Technical Means for the Preven- 
tion of Accidents with Water-Endangering Liq- 


uids, 
W87-04797 


5sC 


ESSEX UNIV., COLCHESTER (ENGLAND). 
DEPT. OF BIOLOGY. 
Nitrogen Cycle of an East Coast, U.K. Salt- 
marsh: II. Nitrogen Fixation, Nitrification, Deni- 
trification, Tidal Exchange, 
W87-04604 2L 


Mercury, Cadmium, and Lead in British _— 
W87-04665 


FISH AND WILDLIFE SERVICE, SANDUSKY, 
OH. BIOLOGICAL STATION. 
First Records of a European Cladoceran, Bytho- 
trephes cederstroemi, in Lakes Erie and Huron, 
W87-04751 2H 


FLINDERS UNIV. OF SOUTH AUSTRALIA, 

BEDFORD PARK. 
Detection of Subsurface Seepage Between 
Aquifers by Hydrochemical and Environmental 
Isotopic Techniques - A Case Study from South 
Australia, 

W87-05124 5B 


FLORIDA INTERNATIONAL UNIV., MIAMI. 
DEPT. OF CIVIL AND ENVIRONMENTAL 
ENGINEERING. 

Explicit Numerical Schemes for Unsteady Free- 

Surface Flows With Shocks, 

W87-04954 2E 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
BOTANY. 
Photosynthesis and Growth of Water Hyacinth 
under CO2 Enrichment, 
W87-04376 2D 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
CIVIL ENGINEERING. 
Quiescent Consolidation of Phosphatic Waste 
Clays, 
W87-04468 SE 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
FOOD SCIENCE AND HUMAN NUTRITION. 
Effects of Salinity and Temperature on the in 
Vitro Metabolism of the Organophosphorus In- 
secticide Fenitrothion by the Blue Crab, Callin- 
ectes sapidus, 
W87-04901 5B 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
SOIL SCIENCE. 
Effect of Simulated Acid Precipitation on Soil 
Microbial Activity in a Typic Quartzipsamment, 
W87-04450 5C 


OR-5 





ORGANIZATIONAL INDEX 


FLORIDA UNIV., GAINESVILLE. DEPT. OF SOIL SCIENCE. 


prey oe Cation Leaching During Continu- 
Displacement of Electrolyte Solutions 

Soil Columns, 
W87-04586 5B 


FLORIDA UNIV., GAINESVILLE. INST. OF 
FOOD AND AGRICULTURAL SCIENCES. 


Sludge Processing Effect on Compost oe 
W87-04800 


matographic Determination of Triazine Herbi- 
cides in Water, 
W87-04636 SA 


FOOD AND DRUG ADMINISTRATION, 
WASHINGTON, DC. CONTAMINANTS 
CHEMISTRY DIV. 
Surrogate-Assisted Determination of 2,3,7,8-Te- 
trachlorodibenzo-p-Dioxin in Fish by Electron 
Capture Capillary Gas Chromatography, 
W87-04691 5A 


FORD MOTOR CO., DEARBORN, MI. 
Estimates of Nitrate Formation in Rain and 


Snow Systems, 
'W87-04676 5B 


GCA CORP., BEDFORD, MA. GCA 
TECHNOLOGY DIV. 
Feasibility of Treating Contaminated Ground 
Water at a Hazardous Waste Site, 
W87-05161 5D 


GDANSK TECHNICAL UNIV. (POLAND). 
INST. OF INORGANIC CHEMISTRY AND 
TECHNOLOGY. 

Simple Device for Isolation of Organic Com- 

pounds from Water, 

W87-04621 5A 


GENERAL MOTORS RESEARCH LABS., 
WARREN, MI. 
Measurement of Dry Deposition to Vegetative 


Surfaces, 
W87-04712 5A 


GEOLOGICAL SURVEY, ANCHORAGE, AK. 
WATER RESOURCES DIV. 
Vertical Movement of Ground Water Under a 


Landfill, Anchorage, Alaska, 
'W87-05096 2F 


GEOLOGICAL SURVEY, DENVER, CO. 

BOREHOLE GEOPHYSICS PROJECT. 
Characterization of Fracture Permeability with 
High-Resolution Vertical Flow Measurements 


4B 


GEOLOGICAL SURVEY, LAKEWOOD, CO. 

WATER RESOURCES DIV. 
Nonlinear-Regression Groundwater Flow Mod- 
eling of a Deep Regional Aquifer System, 
W87-04942 2F 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
WATER RESOURCES DIV. 
Formation of Methane and Carbon Dioxide 
from Dimethylselenide in Anoxic Sediments and 
by a Methanogenic Bacterium, 
W87-04460 5B 


GEOLOGICAL SURVEY, RESTON, VA. 
Degradation water 


GEOLOGISCHES LANDESAMT HAMBURG 
—— FR). 





y in the 








u Hamburg 
Region, 
W87-05125 5B 


GEORGE MASON UNIV., FAIRFAX, VA. 
DEPT. OF BIOLOGY. 
Degradation of Spartina Lignocellulose by Indi- 
vidual and Mixed Cultures of Salt-Marsh ee 
W87-04819 


GEORGIA INST. OF TECH., ATLANTA. 
DEPT. OF ENVIRONMENTAL 
ENGINEERING. 
Characterization of Major and Minor Organic 
aoe in Wastewaters from Coal Gasifica- 


ion Processes, 
W387-04883 5A 


GEORGIA UNIV., ATHENS. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Hydrology of Alluvial Stream Channels in 
Southern Coastal Plain Watersheds, 
W87-04924 2E 


GEORGIA UNIV., ATHENS. DEPT. OF 
ZOOLOGY. 
Depth Distribution of Bacterial Production in a 
Stratified Lake With an Anoxic Hypolimnion, 
'W87-04459 2H 


GEORGIA UNIV., ATHENS. INST. OF 
NATURAL RESOURCES. 
Options for Financing Acid Rain Controls, 
'W87-04568 


GZDORGIA UNIV., ATHENS. SCHOOL OF 
FOREST RESOURCES. 
Wastewater Renovation in a Slash Pine Planta- 
tion Subjected to Prescribed Burning, 
W87-04447 5E 


GEOTRANS, INC., HERNDON, VA. 
Three-Dimensional Finite-Element Model for 
Simulating Water Flow in Variably Saturated 
Porous Media, 

W87-04944 2G 


GERAGHTY AND MILLER, INC., OAK 
RIDGE, TN. 
Biotransformation of Petroleum Hydrocarbons 
in Deep Unsaturated Sediments, 
W87-05158 5G 


GESAMTHOCHSCHULE WUPPERTAL 


Hydroxynaphthalene-2-Sulfonates, 
'W87-04465 5B 


GESELLSCHAFT FUER STRAHLEN- UND 
UMWELTFORSCHUNG M.B.H. MUENCHEN, 
NEUHERBERG (GERMANY, F.R.). 
Influence of Mineral Nutrition, Ozone and Acid 
Fog on Abscisic Acid and Indole acetic Acid in 
Needles of Picea Abies (L.) Karst (Einfluss von 
Mineralstoffernaehrung, Ozon und Saurem 
Nebel auf Indolessigsaeure und Abscisinsaeure in 
Nadeln von Picea Abies (L.) Karst), 
W87-04495 


Migration of Solutes in a Cultivated Soil: Effect 
of Ploughing, 
W87-04590 2G 


GESELLSCHAFT FUER STRAHLEN- UND 
UMWELTFORSCHUNG M.B.H. MUENCHEN, 
NEUHERBERG (GERMANY, F.R.). INST. 
FUER TOXIKOLOGIE UND BIOCHEMIE. 
Effect of Mineral Nutrition, Ozone and Acid 
Mist on Peroxidase Activity in Needles of 
Norway Spruce, Picea Abies (L.) Karst (Einfluss 
von Mineralstoffernaehrung, Ozon und Saurem 
Nebel auf Peroxidase-Aktivitaeten in Fichtenna- 
deln, Picea Abies (L.) Karst), 
W87-04494 5C 


Contents of Chlorophyll and the Antioxidants 
Ascorbic Acid, Glutathion and Tocopherol in 
Spruce Needles (Picea Abies (L.) Karst) as a 
Function of Mineral Nutrition, Ozone, and Acid 
Mist (Gehalte an Chlorophyll und den Antioxi- 
dantien Ascorbat, Glutathion und Tocopherol in 
Fichtennadeln (Picea Abies (L.) Karst) in Ab- 
haengigkeit von Mineralstoffernaehrung, Ozon 
und Saurem Nebel), 

W87-04498 5C 


GESELLSCHAFT FUER STRAHLEN- UND 
UMWELTFORSCHUNG M.B.H. MUENCHEN, 
NEUHERBERG (GERMANY, F.R.). 
LEHRSTUHL FUER BODENKUNDE. 
Program and Performance Characteristics of the 
Environmental Chambers during a Long-Term 
Experiment with Norway Spruce Trees Exposed 
to Ozone, Acid Mist, and Frost (Beschreibung 
der Expositionskammern und der Versuchsbe- 
dingungen bei der Belastung von Pflanzen mit 
Luftschadstoffen und Klimastress), 
'W87-04488 


NEUHERBERG BEI MUNICH (GERMANY, 

F.R.). INST. FUER RADIOHYDROMETRIE. 
Determination of Groundwater Movement by 
Means of Environmental Isotopes: State of the 


Art, 
W87-05122 2F 


GLASSHOUSE CROPS RESEARCH INST., 
LITTLEHAMPTON (ENGLAND). 
Effects of Osmotic Potential in Nutrient Solu- 
tion on Diurnal Growth of Tomato Fruit, 
W87-04900 21 


GOETTINGEN UNIV. (GERMANY, F.R.). ABT. 

BODENKUNDE UND WALDERNAHRUNG. 
Model of Ion Transport Through a Forested 
Catchment at Lange Bramke, West Germany, 
W87-04588 5B 


Multicomponent Transport Model, 
W87-04597 


GOETTINGEN UNIV. (GERMANY, F.R.). 
INST. FUER AGRIKULTURCHEMIE. 
Potassium Availability in Relation to Soil Mois- 
ture: I. Effect of Soil Moisture on Potassium 
Diffusion, Root Growth and Potassium Uptake 
of Onion Plants, 
W87-04894 2G 


Potassium Availability in Relation to Soil Mois- 
ture: II. Calculations by Means of a Mathemati- 
cal Simulation Model, 

W87-04895 


Influence of Soil Water Regimes on VA My- 
corrhiza. IV. Effect on Root Growth and Water 
Relations of Sorghum Bicolor, 

W87-04870 21 


GOLDEN STRATA SERVICES, INC., 
HOUSTON, TX. 
Technological Considerations in Class I Injec- 
tion Wells, 
'W87-05079 5E 


GROUNDWATER TECHNOLOGY, INC., 
CONCORD, CA. 
Advantage of Utilizing Multiple Recovery Wells 
for Aquifer Restoration, 
W87-05155 5G 


GROUP FOR THE SOUTH FORK, INC., 
BRIDGEHAMPTON, NY. 
Polluted Precipitation and the Geochronology 
of Mercury Deposition in Lake Sediment of 


Northern Minnesota, 
W87-04733 5B 





— MEDICAL COLL., NANNING 
“paeney and Early Diagnosis of Primary 
SE 


GUELPH UNIV. (ONTARIO). DEPT. OF 
ZOOLOGY. 
Effect of Short-Term Acidification During 
Spring Snowmelt on Selected Mollusca in 


5C 


Reproduction of a Fingernail Clam in Contrast- 
ing Habitats: Life-History Tactics, 
W87-04455 2H 


Avoidance of Low pH and Elevated Al Concen- 
trations by Brook Charr (Salvelinus fontinalis) 
Alevins in Laboratory Tests, 

W87-04740 5C 


Trophic Structure in Southern Ontario — 
W87-05010 


HAIFA UNIV. (ISRAEL). INST. OF 
EVOLUTION. 
Genetic Diversity and Resistance to Marine Pol- 
lution, 
W87-04655 5C 


HANOVER UNIV. (GERMANY, F.R.). INST. 
FUER BIOPHYSIK. 
Comments on Fluorometric Chlorophyll Deter- 
minations in the Field, 
W87-04411 7B 


HART, CROWSER AND ASSOCIATES, INC., 
SEATTLE, WA. 

Cumulative Impacts of Hydropower Develop- 
ment Under NEPA, 

W87-04442 6E 


HARVARD UNIV., CAMBRIDGE, MA. 
CENTER FOR EARTH AND PLANETARY 
PHYSICS. 
Chemistry of OH in Remote Clouds and Its Role 
in the Production of Formic Acid and Peroxy- 
monosulfate, 
'W87-04682 5B 


HARVARD UNIV., CAMBRIDGE, MA, 
ENERGY AND ENVIRONMENTAL POLICY 
CENTER. 


Personal Exposures, Indoor and Outdoor Air 
Concentrations, and Exhaled Breath Concentra- 
tions of Selected Volatile Organic Compounds 
Measured for 600 Residents of New Jersey, 
North Dakota, North Carolina and California, 
W87-05033 5B 


HARYANA AGRICULTURAL UNIV., HISSAR 
(INDIA). NATIONAL AGRICULTURAL 
RESEARCH PROJECT. 
Diurnal Patterns of Photosynthesis, Evapotran- 
spiration and Water Use Efficiency in Mustard 
at Different Growth Phases Under Field Condi- 


tions, 
W87-04866 2D 


HARZA ENGINEERING CO., CHICAGO, IL. 
Trends in Selecting and Procuring Hydro Tur- 


bines, 

W87-05019 8C 
HEALTH AND WELFARE CANADA, 
OTTAWA (ONTARIO). HEALTH 
PROTECTION BRANCH. 

Risks in 

W87-04671 
HELATH AND WELFARE CANADA, 
OTTAWA (ONTARIO). oe 
RADIATION HAZARDS D) 

Migration of Renctee- Produced Tritium in Lake 


Huron, 
W87-04579 5B 
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INLAND WATERS DIRECTORATE, VANCOUVER (BRITISH COLUMBIA). PACIFIC AND 


HELSINKI UNIV. (FINLAND). DEPT. OF 
GENETICS. 
Ecological Genetics of the Cyclic Parthenogens, 
W87-04990 2H 


Competition Between Clones: An Experimental 
Study in a Natural Population of Daphnia 
Magna, 

W87-04991 2H 


HELSINKI UNIV. OF TECHNOLOGY, ESPOO 
(FINLAND). CONTROL ENGINEERING LAB. 
Planning Model for Optimal Hydro System Ex- 


pansion, 
'W87-04783 6A 


HELSINKI UNIV. OF TECHNOLOGY, ESPOO 
(FINLAND). DEPT. OF CHEMISTRY. 
Differential Pulse Polarographic Determination 
of Thiol Flotation Collectors and Sulphide in 
Waters, 
W87-04836 5A 


HENAN RESEARCH INST. OF BIOLOGY, 
ZHEN-ZZHOU (CHINA). 
Effect of Foliar Application of Fulvic Acid on 
Water Use, Nutrient Uptake and Yield in Wheat, 
W87-04381 2D 


HENNINGSON, DURHAM AND 
RICHARDSON, INC., ST. PETERSBURG, FL. 
Ground Water Quality Management at a Con- 
centrated Waste Site, 
W87-05099 5G 


HOSKINS-WESTERN-SONDEREGGER, INC., 
LINCOLN, NE. 
Toluene Loss Investigation and Remedial 
Action at Two Geologically Complex Industrial 
Sites in Eastern Nebraska, 
W87-05153 5B 


HYDROLOGICAL RESEARCH INST., 
PRETORIA (SOUTH AFRICA). 
Spectral Interferences in the Quantification of 
Arsenic in Water Samples by Inductively Cou- 
pled Plasma Emission Spectrometry, 
W87-04469 5A 


Approach to the Mathematical Expression of 
Recession Curves, 
W87-04485 2E 


IDAHO NATIONAL ENGINEERING LAB., 
IDAHO FALLS. 
Streamline Routing through Fracture Junctions, 
W87-04763 2F 


IEP, INC., BARNSTABLE, MA. 
Development and Implementation of Regula- 
tions to Control Underground Fuel Storage 
Tanks on Cape Cod, 
W87-05072 5G 


IFE UNIV. (NIGERIA). DEPT. OF 
GEOGRAPHY. 
Subsurface Flow from a Forested Slope in the 
Ife Area of Southwestern Nigeria, 
W87-04560 2G 


ILLINOIS STATE WATER SURVEY DIV., 
CHAMPAIGN. 
Role of Alkaline Materials in Precipitation 
Chemistry: A Brief Review of the Issues, 
W87-04717 5B 


Alkaline Materials Flux From Unpaved Roads: 
Source Strength, Chemistry and Potential for 
Acid Rain Neutralization, 

W87-04721 5B 
Uncertainties in Estimating Areal Means: With 
Applications to NADP/NTN Data, 

W87-04722 5B 


ILLINOIS UNIV. AT CHICAGO CIRCLE. 
DEPT. OF ENERGY ENGINEERING. 
Double Loop Control of a Hydro Turbine Unit, 
W87-05015 8C 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF AGRICULTURAL ENGINEERING. 
Parameter Value Prediction for Holtan’s Infiltra- 
tion Equation, 
W87-04929 2G 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF ATMOSPHERIC SCIENCES. 
Synoptic-Scale Influences of Snow Cover and 


Sea Ice, 
'W87-04972 2C 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF CIVIL ENGINEERING. 
Effect of Radial Flow on Deviations from Local 
Equilibrium during Sorbing Solute Transport 
through Homogeneous Soils, 
W87-04759 5B 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF ECOLOGY, ETHOLOGY AND 
EVOLUTION. 
Competition i in Zooplankton Communities: Sup- 
pression of Small Species by Daphnia = 
W87-04429 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 

DEPT. OF PLANT PATHOLOGY. 
Photosynthesis at Low Water Potentials in Sun- 
flower: Lack of Photoinhibitory Effects, 
W87-04475 2D 


INDIAN COUNCIL OF AGRICULTURAL 
RESEARCH, NEW DELHI. 
Microcatchment Water Harvesting for Raising 
Jujube Orchards in an Arid Climate, 
W87-04921 3B 


INDIAN GRASSLAND AND FODDER 
RESEARCH INST.. JHANSI. 
Physiological Basis of Irrigation Scheduling for 
Seed Production in Egyptian Clover Syn. Ber- 
seem (Trifolium Alexandrinum L.) Crop, 
W87-04878 3F 


INDIAN INST. OF HORTICULTURAL 
RESEARCH, BANGALORE. DIV. OF PLANT 
PHYSIOLOGY AND BIOCHEMISTRY. 
Effects of Antitranspirants on Stomatal Opening 
and the Proline and Relative Water Contents in 
the Tomato, 
W87-04861 3F 


INDIAN INST. OF SCIENCE, BANGALORE, 
DEPT. OF CIVIL ENGINEERING. 
Modified Strongly Implicit Procedure for 
Groundwater Flow Analysis, 
W87-04401 2F 


INDIANA DUNES NATIONAL LAKESHORE, 
PORTER, IN. 
Vegetation Patterns in and Among Pannes (Cal- 
careous Intradunal Ponds) at the Indiana Dunes 
National Lakeshore, Indiana, 
W87-05030 2H 


INDIANA UNIV. AT BLOOMINGTON. DEPT. 
OF BIOLOGY. 
PIRLA Project (Paleoecological Investigation 
of Recent Lake Acidification): Preliminary Re- 
sults for the Adirondacks, New England, N. 
Great Lakes States, and N. Florida, 
W87-04728 5B 


INLAND WATERS DIRECTORATE, 
VANCOUVER (BRITISH COLUMBIA). 
PACIFIC AND YUKON REGION. 
Dissolved-Oxygen Depression under Ice Cover 
in Two Yukon Rivers, 
W87-04757 2c 
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INSTITUT ARMAND-FRAPPIER, LAVAL (QUEBEC). CENTRE DE RECHERCHE EN 


INSTITUT ARMAND-FRAPPIER, LAVAL 
(QUEBEC). CENTRE DE RECHERCHE EN 
BACTERIOLOGIE. 
Isolation of An Anaerobic Bacterial Consortium 
Degrading Phenolic Compounds - Assay in 
Swine Waste, 
W87-04627 5D 


INSTITUT NATIONAL DE LA RECHERCHE 
AGRONOMIQUE, PARIS (FRANCE). 
Effect of the Structural State of the Ploughed 
Layer On Its Water Retention (Effet de I’Etat 
Structural d’une Couche Labouree sur sa Reten- 
tion en Eau), 
W87-04864 2G 


INSTITUT NATIONAL DE LA RECHERCHE 
AGRONOMIQUE, THONON-LES-BAINS 
(FRANCE). INST. DE LIMONOLOGIE. 


INSTITUT ZA NUKLEARNE NAUKE BORIS 

KIDRIC, BELGRADE (YUGOSLAVIA). 
Comparison of Different Cellulolytic Fungi for 
Bioconversion of Apple Distillery Waste, 
W87-04850 5D 


INSTITUTE FOR MARINE 
ENVIRONMENTAL RESEARCH, PLYMOUTH 
(ENGLAND). 

New Method for Detecting Pollution Effects on 

Marine Macrobenthic Communities, 

W87-04539 5c 


INSTITUTE FOR PESTICIDE RESEARCH, 
WAGENINGEN (NETHERLANDS). 
Modelling the Behaviour of Organic Chemicals 
in Soil and Ground Water, 
W87-04613 


Responses of Hydrological ame to Changes 
in Water Quantity and Quality, 
W87-05101 4B 


INSTITUTE OF OCEANOGRAPHIC 
SCIENCES, TAUNTON (ENGLAND). 
Implications of Sedimentological and Hydrolo- 
gical Processes on the Distribution of Radionu- 
clides: The Example of a Salt Marsh near Ra- 
venglass, Cumbria, 
W87-04873 5B 


INSTITUTE OF TERRESTRIAL ECOLOGY, 
BANGOR (WALES). BANGOR RESEARCH 
STATION. 

Upland Afforestation: Influences on Stream Hy- 

drology and Chemistry, 

W87.04574 4C 


Rainfall Acidity in Northern Britain - Exploring 
the Data, 
W87-04716 5A 


INSTITUTE OF WATER CONSERVANCY 
AND HYDROELECTRIC POWER RESEARCH, 
BEIJING (CHINA). 

Hydraulic Research in China, 

W87-05023 8B 


INSTITUTO DE CIENCIAS MARINAS, 
ANDALUCIA (SPAIN). 
Ammonification’s Activity in Seawater and 
Sediments of the Cadiz Bay (SW Spain) (Amoni- 
ficacion en Aguas y Sedimentos Marinos de la 
Bahia de Cadiz (SO de Espana)), 
W87-04915 5B 
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INSTITUTO DE INVESTIGACIONES 

PESQUERAS DE BARCELONA (SPAIN). 
Heavy Metals Distribution in the Mouth of the 
Besos and Llobregat Rivers (Distribucion de 
Metales Pesados en las Desembocaduras de los 
Rios Besos y Llobregat (Mediterraneo Occiden- 


tal)), 
W87-04914 5B 
INTEGRATED SYSTEMS, INC., SAN JOSE, 


Unsaturated Hydraulic Conductivity 
from the Soil Water Characteristic, 
W87-04930 2G 


INTERMEDIATE TECHNOLOGY 
DEVELOPMENT GROUP, LONDON 
(ENGLAND). 

Machinery and Equipment for Micro Hydro 


Plants, 
W87-04772 8C 


INTERNATIONAL ASSOCIATION OF 
HYDROLOGICAL SCIENCES. 


Relation of Groundwater Quantity and oo 
W87-05100 


INTERNATIONAL BANK FOR 
RECONSTRUCTION AND DEVELOPMENT, 
WASHINGTON, DC. 

Hydro and the Environment: Evaluating the 

Tradeoffs, 

W87-04775 6G 


INTERNATIONAL INST. FOR 
ENVIRONMENT AND SOCIETY, BERLIN 
(GERMANY, F.R.). 

Nitrates in Ground and Drinking Water: Analy- 

sis of Policies and Regulations, 

W87-04854 5G 


IOWA COOPERATIVE FISHERY RESEARCH 


, AMES. 
85-Year History of the Aquatic Macrophyte 
Species Composition in a Eutrophic Prairie Lake 
(United States), 
W87-04548 2H 


IOWA STATE UNIV., AMES. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Soil Strength, Slope, ané Rainfall Intensity Ef- 
fects on Interrill Erosion, 
W87-04918 2 


IOWA STATE UNIV., AMES. DEPT. OF 
ANIMAL ECOLOGY. 
Implications of Marsh Size and Isolation for 
Marsh Bird Management, 
W87-04872 6G 


IOWA UNIV., IOWA CITY. 
Conceptual Design for a Groundwater Quality 
Monitoring Strategy, 
W87-04817 TA 


IOWA UNIV., IOWA CITY. DEPT. OF 
CHEMICAL AND MATERIALS 
ENGINEERING. 
Examination of a Subgrid-Scale Parameteriza- 
tion for the Transport of Pollutants in a Nonpre- 
cipitating Cumulus Cloud Ensemble, 
'W87-04992 5B 


IOWA UNIV., IOWA CITY. DEPT. OF CIVIL 
AND ENVIRONMENTAL ENGINEERING. 
Lake Resources at Risk to Acidic Deposition in 
the Upper Midwest, 
W87-04530 5B 


Generalized Stochastic Hydrometeorological 
Model for Flood and Flash-Flood Forecasting: 
1. Formulation, 

W87-04968 2E 


Generalized Stochastic Hydrometeorological 
Model for Flood and Flash-Flood Forecasting: 
2. Case Studies, 

W87-04969 2E 


IOWA UNIV., IOWA CITY. DEPT. OF CIVIL 
ENGINEERING. 
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Manganese Oxidation by Spores and Spore 
Coats of a Marine Bacillus Species, 
W87-04462 2K 


LEWIS AND CLARK COLL., PORTLAND, OR. 

NATURAL RESOURCES LAW INST. 
Reexamining the Parity Promise: More Chal- 
lenges Than Successes to the Implementation of 
the Columbia Basin Fish and Wildlife —- 
W87-04437 


Small Scale Hydropower and Anadromous Fish: 
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W87-04806 5D 
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(CHINA). 
Tide-Induced Lagrangian Residual Current and 
Residual Transport: 1. Lagrangian Residual Cur- 
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Tide-Induced Lagrangian Residual Current and 
Residual Transport: 2. Residual Transport with 
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(NETHERLANDS). 
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SHELL OIL CO., HOUSTON, TX. 
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W87-05131 71C 


SHELL RESEARCH LTD., SITTINGBOURNE 
(ENGLAND). 
Evaluation of Models Used to Assess the Fate of 
Chemicals in Aquatic Systems, 
W87-04616 5B 


SHELL RESEARCH LTD., SITTINGBOURNE 
(ENGLAND). SITTINGBOURNE RESEARCH 


CENTRE. 
Hydrolytic Stability of Chemicals - A Compari- 
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tions for a Combined Universal Method, 
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OTSU (JAPAN). 
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SIEVERS RESEARCH, INC., BOULDER, CO. 
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miluminescence, 
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tention, Transmission and Drainage in a Clay 


Soil, 
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SIMON FRASER UNIV., BURNABY (BRITISH 
COLUMBIA). 
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SIMON FRASER UNIV., BURNABY (BRITISH 
COLUMBIA). DEPT. OF BIOLOGICAL 
SCIENCES, 
Device for Sampling the Mud-Water Interface 
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W87-04383 7B 


SLOVENSKA AKADEMIA VIED, 
BRATISLAVA (CZECHOSLOVAKIA). USTAV 
EXPERIMENTALENJ BIOLOGIE A 
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Photosynthetic Rate and Water Relations in 
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W87-04868 21 


SOCIETE DEGREMONT, RUEIL- 
MALMAISON (FRANCE). 
Improvement of Ozone Oxidation and Disinfec- 
tion Design, 
W87-04649 5F 


SOUTH AUSTRALIA ENGINEERING AND 
WATER SUPPLY DEPT., SALISBURY. STATE 
WATER LABS. 
Total Phosphorus Analysis of Wastewater Sam- 
ples using the Stannous Chloride Reduction Pro- 


cedure, 
'W87-04630 5A 


SOUTH CAROLINA UNIV., COLUMBIA. 
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BIOLOGY AND COASTAL RESEARCH. 
Nitrogen Fixation (C2H2 Reduction) in a Salt 
Marsh: Its Relationship to Temperature and an 
Evaluation of an In Situ Chamber Technique, 
W87-04366 2L 


SOUTH STICKNEY SANITARY DISTRICT, 
BURBANK, IL. 

Measuring Sewer Sag, 

W87-04804 7B 


SOUTHERN CALIFORNIA COASTAL WATER 
RESEARCH PROJECT AUTHORITY, LONG 
BEACH. 
Epidermal Tumors in Microstomus Pacificus 
(Pleuronectidae) Collected Near a Municipal 
Wastewater Outfall in the Coastal Waters Off 
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SOUTHERN CALIFORNIA METROPOLITAN 
WATER DISTRICT, LOS ANGELES. 
Effects of Cationic Polyelectrolytes on the Re- 
moval of Suspended Particulates During Direct 
Filtration, 
W87-04642 5F 


SOUTHERN ILLINOIS UNIV. AT 
CARBONDALE. DEPT. OF ENGINEERING 
MECHANICS AND MATERIALS, 

Modeling Sediment-Induced Density Currents in 

Sedimentation Basins, 

W87-05025 5D 


SOUTHERN METHODIST UNIV., DALLAS, 
TX. CENTER FOR URBAN WATER STUDIES. 
Ground-Surface Interaction in Promotion of 
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; A Case Study, 
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SRI INTERNATIONAL, MENLO PARK, CA. 
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STANFORD UNIV., CA. DEPT. OF 
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Tissue Water Relations of Four Co-occurring 
Shrubs, 
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Biomass Accumulation and Resource Utilization 
in Co-occurring Grassland Annuals, 
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Natural Gradient Experiment on Solute Trans- 
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W87-04963 5B 


Natural Gradient Experiment on Solute Trans- 
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port in a Sand Aquifer: 4. Sorption of Organic 
Solutes and Its Influence on Mobility, 
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STATE UNIV. OF NEW YORK AT BUFFALO. 
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Changes in Precipitation Chemistry at Dye 3, 
Greenland, 
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STATE UNIV. OF NEW YORK AT STONY 
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BROOK. MARINE SCIENCES RESEARCH 


Metabolism of Reduced Methylated Sulfur 
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STELLENBOSCH UNIV. (SOUTH AFRICA). 
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STRASBOURG-1 UNIV. (FRANCE). INST. DE 
MECHANIQUE DES FLUIDES. 
Evidences for the Existence of a Retention Phe- 
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Acidic Deposition and Its Effects on the Forests 
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SWEDISH ENVIRONMENTAL RESEARCH 
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try in Catchment Runoff, Lake Liming and Mi- 
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SWEET, EDWARDS AND ASSOCIATES, INC., 


WA. 
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TALLAHASSEE WATER QUALITY LAB., FL. 
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TECHNICAL UNIV. OF DENMARK, LYNGBY. 

DEPT. OF SANITARY ENGINEERING. 
Degradation of Aromatic Hydrocarbons with 
Bacteria from Oil Contaminated Aquifers, 
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TECHNICAL UNIV. OF DENMARK, LYNGBY. 
LAB. OF ENVIRONMENTAL SCIENCE AND 
ECOLOGY. 

Patterns of Acid Deposition to a Danish Spruce 

Forest, 

'W87-04704 5B 


TECHNICAL UNIV. OF ISTANBUL 
(TURKEY). DEPT. OF HYDRAULICS AND 
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Volumetric Approach to Non-Darcy Flow in 
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yo of Nitrate from Well Water by Mem- 
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Heat and Mass Transport in Saturated-Unsatu- 
rated Groundwater Flow, 
'W87-05114 2F 


Kalman Filter in Groundwater Basin Simulation 
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Shape and Position of the Salt Water Wedge in 
Coastal Aquifers, 
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TECHNISCHE UNIV. MUENCHEN 
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Influence of Mineral Nutrition, Ozone, and Acid 
Mist on the Content of the Fungitoxic Com- 
pound P-Hydroxyacetophenone in Spruce Nee- 
dles (Picea Abies (L.) Karst) (Einfluss von Min- 
eralstoffernaechrung, Ozon und Saurem Nebel 
auf den Gehalt der Fungitoxischen Substanz P- 
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W87-04499 5C 


Influence of Irrigation on Matric Potentials and 
Soil Moisture in the Hoeglwald Experiment 
(Einfluss der Beregnung auf Matrixpotentiale 

und Bodendurchfe im Hoeglwald Ex- 
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Effect of Mineral Nutrition, Ozone and Acid 
Mist on the Contents of Adeninenucleotides, In- 
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dles of Picea Abies (L.) Karst (Einfluss von 
Mineralstoffernaehrung, Ozon und Saurem 
Nebel auf den Gehalt an Adeninnucleotiden, 
Anorganischem Phosphat und Kohlenhydraten 
in Nadeln von Picea Abies (L.) Karst), 

W87-04493 5c 


Influence of Mineral Nutrition, Ozone and Acid 

Mist on the Monoterpene Pattern of Needles of 

Picea Abies (L.) Karst (Einfluss von Mineral- 
stoffernachrung, Ozon und Saurem Nebel auf 
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W87-05022 8B 
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eae Colonizing the Bed of a Recently 
Drained Thermokarst Lake (Illisarvik), North- 
west Territories, 
W87-05062 21 


TORONTO UNIV. (ONTARIO). INST. FOR 
ENVIRONMENTAL STUDIES. 
Determination of Organic Forms of Mercury 
and Arsenic in Water and Atmospheric Samples 
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Evaluating Activated Carbons for Removing 
Low Concentrations of Taste- and Odor-Pro- 
ducing Organi 
W87-0491 SF 
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Effects of Drilling Fluids on Thalassia Testu- 
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W87-04554 


UPPSALA UNIV. (SWEDEN). 
LIMNOLOGISKA INSTITUTIONEN. 
Further Verification of the Isotope Dilution Ap- 
proach for Estimating the Degree of Participa- 
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Approach, 
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Microbial Degradation Kinetics of Alcohols in 
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